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THE TIRE THAT CAN 
HANDLE THE WHOLE BOOK. 

EVEN PAGE 57 









MICHEUN 

so much is biding 
YOUR USES. 



With o set of Michdin X C All 
Terrains, you can fake on most 
any kind of road. The good, the 
bod, and the bumpy. 

In places like page 14 (Cali for- 
ma’s Son Diego Freeway, where 
a good pothole is hard to find| 
XC All Terrains deliver a quiet, 
comfortable ride. 

Their unique iread patiern is 
designed 1o put an end to the 
dnveobility problem we call 
'chatter" (Ycxj p r abab-y 
call it something "dse.] 



But flip to page 57 

(eostern Montana, where the 
roads look more like the Hallelu- 
iah Trail) and XC All Terrains real- 
ly get to show off. Their beefy 
block shoulders and self-cleaning 
freed lugs supply maximum traction . 

Come hail or high water, 
uou're willing, XC All 
even tire enough to 
raciue wnaf may well be the 
most punishing driving conditions 
known to man. The 
dreaded page 65 



New York City. 

Not only that, XC All Terrains 
ore built to last a fang, long time. 
After all, they're Miehelins. 

Will we ever make a lire tough 
er than this? Only if they ever 
make a tougher atlas. 
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N0.1--F0RD PICKUPS 

FIRST IN SALES. FIRST WITH HI-TECH 
FEATURES. FIRST IN VALUE. 



Ford has been the 
host -selling pickup tor 
II straight years.' And 
t here’s never been a 
better rime to buy one 
than right now! 

HIGH TECH. 

First with rear Anti 
h K‘k brakes List year. 
Ford leads Chevy with 
multipli^pnrt liiel injec- 
tion amnia (he line, 
i ins- pressuh^ei. I shocks 
for a smooth ride. 



HIGH POWER. 

Ford pickups give 
you n bigger stnmlard 
Six with iLi ".. more 
torque than Chew, 

V-H’s range from the 
most powerful small 
gas V-8,„to the biggest 
diesel in any pickup! 

BIGGER PAYLOADS. 

'88 Funis art? built 
so tough that their 
payloads exceed Chevy 
by up t< i wri lbs,] 



MORE VALUE. 

'hiday’s F-lfitJ with a 
5-speet i t runs mission 



includes many popular 
“extras" ill no extra cost. 
S|Ks iaJ equipment [tack* 
ages are also available 
on XLT ijuiat (ahnvo)ur 
XL and Custom nt< 'dels. 
Add I hose same Ida 
t tires to Chevy fr^pced 
models T ,. am I their price 
is hundreds of dollars 
higher riian Ford: ' 




COMPARE FORD TO CHIVY*" 



Furd 

FJ50 LWB 
XLT Larial — i>Spced 
Equipment r;irk;i»jr 
507 A 
$12,046 



Chevrolet 
C 1S00 LWI1 
SSwradu 
.l-Siieei 

ciunparnmy equipped 
$12,661 



Ford 

Advantage 



SHI3 lew 



Ford 

F ISO LWB 

L’ustQtU— 5- Speed 

Equipment Packer 
500A 
$11,078 



Chevrolet 
C 1500 LWB 
Cheyenne 
5-Speed, 

cmnparnbly equipped 

$11,545 



S-M7 tes* 



Ni> dt.Li \ir i ll*[ii h tin j'-urd, manual Erjn&miiii&i^n pnckj^es i m, - 3u cU 



kadaiv AM KM Slr n-ii 
V Tires 

Ai^nt StiL'p Bumper 
Sliding H^;ir Window 



hn«hl Ejiw MuUfil Mititin 
■‘i.u.-diiarr - Fiu.*t Tank 
TmifiJ Gltejs 
Tflfhnms-lt 1 ! 



| J lM-kii^i a 4 -inli rH rliffiTT. .ir.d %si \ i nj;s vnf^ in La., Ok|.n , Ti hiir- 
E I ^ | ' 1 1. i ■ ■ h : L ‘ "■ i ■ in N V S-M '■■■in 4 1 1 *. 1 1 1 i I .■ .i hi ipli 1 1 ii i mI 



6/60 WARRANTY. 

('owns fMAVPrtralns 
for 6 jT?ars'60,000 miles 
and body-panel rust- 
through for 6 years/ 
100,000 miles' 
BEST-BUILT 
AMERICAN TRUCKS 
7 YEARS RUNNING. 

Based on an average 
of owner-reported 
problems in a series of 
surveys of‘81’87 models 
designed and built in 
North America, At Ford, 
“Quality is Job 17 



■JIiiihhI n n nMiblr nOrndirymj 

Tnuiiiihclini'Rt fi'pmtFd fi'lajj dfifawnin 
Based nn rriAJiLi£ictuiFri L KtiQpitHl 
wml I'fU'-M of F-lfitl (, Mil i 
v-i\h ft ipwl reminwJ unnarnsMwn iml 
E'IVJiTHiI LLjLJilinieJll 5 J .u LpuJiIh tlhlVll 
CUflrjiartnJ lu MSKP vt CirtlMstkOllQr 
n|njfifi«J Ghemlit $rwdds 

I'iirijiftortfD Maedtffl |Kk¥P aS’nairi-^r ill 
Lime nr puhlbliLnX- Laiduilinjg rit^LlnalJrrn 
■nil ririiivfy rhinifi'i im-l mrluilinU lilt* 
ami (HTM 

tftMtrfctii in™ *n\i cMtKlihlp jpply 
M iiKir llini Bnptfer q erntf thk* 
linnntl -unurimlv 




FORD PICKUPS 

AMERICA'S TRUCK: BUILT FORD TOUGH 



EDITOR’S NOTES 






□ NLY a few journalists each year are pei-miued in v isit the gcfentific 
installations on 1_ h c 3 con Linen t of Antarctica. The reasuns fur this are 
numerous: Even in 1088 4 living conditions are breLul ami aecornmu- 
datiun* are limited ai best. The scientists who are working there have pre- 
cious few minutes to devote to tours or hobnobbing with people from the 

outside. AmljiMgetli ng there and hack 
takes about a week each way and you 
have to depend cm the ILS, Navy for a 
major part of the journey . No wonder 
the National Science Foundation and the 
Navy are very particular as to who goes 
and who doesn’t. Each Antarctic sum- 
mer season, a select handful of people 
wiLh legitimate reasons to go are given 
permission, There are no sightseer* nr 
casual visitors in the group. In our case^ 
we had to wait almost four years before 
finally obtaining all the necessary per- 
missions,, clearances and waivers. Final- 
ly, last fall, our SeiencefTeehnology Edi- 
tor,, Tim Cole, boarded iin Air Force C- 
14 IB cargo plane for the final leg of the 
long journey to Antarctica, He spent 
more than a week visiting its many scien- 
tific installations ho that he could report 
on the latest activities. His story begins 
Cnjo plant! aur coJon at the poJe. on page 72, The work going on “there is 

truly fascinating. It ranges from studies 
of the now-famous hole in Earth's ozone layer to the dry valleys of the con- 
tinent w hich NASA scientists think resemble the aurfuee Eif the planet 
Mars.. By the way, there really is a "South Pole", a real pole sticking out of 
the ice right at the geographical location of the Earth’s South Pole. Cole 
took a few minutes out of his hectic schedule to plant the Popular Me 
n [ A N I ns Hag at t he pole i n l he name of all PM mad c-rs. . . - We Ve been ^€.-1- 
liitg thousands of letters 
from readers who say we 
don’t print enough arti- 
cle on limousines. They 
told us they were con- 
templating a purchase 
and wanted Lu see one of 
our incredibly detailed, 
authoritative compari- 
son road tests of a re pre- 



rep 

tentative election ofem 
tries in the burgeoning 
custom limousine field, 

Boginning on page 62, 

you'll find the article 
you've all been clamor- 
ing for — a Ibll-bore comparison road test of Rolls-Royce, Lincoln and Cad- 
iliac limousines complete with caviar and Dorn Perignon in the passenger 
compartment. 1 hope you find this special April feature useful and informa- 
tive. . . * instead of a ronglnmeml ion of unrelated home improvement ar- 
ticles for this year's annual “Hume Improvement Guide”, Home and Shop 
Editor Steven Willson and his staff came up with a different tack. The pre- 
mise: Take a typical tract -built house, 
eirua lflJKj, and do a complete exterior 
makeover into an attractive contempo- 
rary house for the IflSOs. That’s w hat you 
get in LhLs year's Guide, and ifs literally 
packed with ideas that can he utilized on 
almost any home. Tit next time. 



kefll-of -Ene pariEi testing ki a must when leiong llmos. 
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NOT A PAINT, NOT A COVER-UP, bul an 

entirely r>ew snd rMlutionsry process ter glimi- 
nflinfl! njsi Neuira Rust was originally (M 
oped to control the iricredible rust on cnl figs in 
ihe Honh Sea and on snips of the Royal Navy 
lYnr*k of She rust problems they have 1 Naturally 
iney use Y 3 S 1 cruanutres of Neosra Rust anp txry n 
in huge 50 gaHon drums. For a long lime that 
was Ihe only way you could buy it. Sul at Iasi 
Neulra Rust is MilaWe in smaller sizes foe home 

and shoo 

Now you can gel nd of rusl *or good jus the 
way they do al indufilriai and m Alary installations 
ait mer ihh workd r 

WHAT HEUTftA RUST DOES 

Neutra FfuSI is like ntjlhmg you've ever used 



before irsamazing’ No tiresome scraping, wire 
brushing and sanding to gat down to bare 
metal Neutra Rust w^rkg best appfied n^i Mf 
rusll llpeoelrafes the rust.Gels right dcwvn there 
and chemically tftan^es iha t ust inso an entif^y 
now subslarice— a hand, biack, pamtable com- 
pound called fersetefne The rust rs gone— not 
,rosl cowefed up—GONE 1 Far good II no lon^Bf 
even exists, 

NEUTRA RUST IS EASY TO USE 

First knock oH the kxso Of scsty rusl. Put teaeve 
the rest of the rusl mor& (Homember Neutra 
Rusl wofks vnfh rgst.} Then just brush Neutra 
Rusl on. Within mmiites thal rust wfl be gone 
and the new surface will be there. That's all there 
is to it. Clean up b loo Just soap and water 



black. What you haws seen is the rusl being 
chemically converted The hard now surface 
can be painty any color you want, at left as s 




When you iirst blush on Neulra Rust fl is white 
Then, as you watch il turns pate green, men 
darker green, ihen finally a deep, wrought-iron 

USE NEUTRA RUST ON: Auto mobiles Boats 
Outdoor Furniture - Drain Pipe* Gutter* 
Mellbowei - Swing S#ts * Tools Lerwnmowcrs 
Appliances * Toy* - Bikes Wagons Hinges 
Railings * Anywhere There's Rust* 

For Majl Order* Call. 

1-&D0-22 1-6545 
For further information 
about Neulra Rusl 
whig to; 

Jeff Morrison. VP Marketing 
Now Ybrfc Bronze Powder Co . Inc 

4fll Ooremus Avenue. Newark. NHwJeraey07t05 

: cOPTrtcyi I Mvt* i : wM. r ra 





LETTERS 






iE D1I> JT! After 10 
weeks of work and. to- 
tal investment in ma- 
terials cf ? 7000, xv n added 
FM’s Country Barn to our 
property (“Build Oar 'Coun- 
try Barn' Garage p " page 90 1 
Sept. te). We chose the PM 
design because of its attrac- 
tive shell and spacious yet 
compact design. Our ham de- 
viates from the original plan 
with a reversed redwood 
walk way /deck, overhead ga- 
rage doors and a woadstove 
for winter heating. We've 
also added u hor.se stall, 
which should be occupied by 
the time you road this: Cur- 
rently . we use the lower level 
a £ w garage For one car and as 
a workshop. The upper level 
is for hay storage and addi- 
tional workshop space. We 
aie thoroughly enjoying this 
structure and all the compli- 
ments we receive about hav- 
ing built it our>ydves- 

RONALD J. DOLL 
CONJFMH, CO 

You've huilt u PM classic, 

and the. first we'ue heard 
about that lets you "get a 
horse* ''Plans for the 24 -ft a 
26-ft garage barn *A-12 77, 
$.Wf include blueprint -size 
layout sheets and an 8 -page 
instruction booklet that con- 
tains drawings for topping off 
(he barn with a cupola Qnfcr 
from PM, Box 1014 , Radio 
City Station. New York, NY 
10101 



Doll's yaraye D am has room f W 
more Chan can* m the cupola 
horse weatnervane ihowi. 

Ready To Relax 

What I like about your chaise 
(% Outdoor C busies In Red- 
wood," page ^4 , July ’H-l ) is 
thaL you can use it with or 
without a cushion. 1 built 
mine of pressure -treated 
stock and plan to use it year- 
round . JOH M A. H KN'SOM 

LAKELAND, FL 

Our chaise is one of six dura- 
ble tjaiu j pieces including a 
barbecue cart, telephone rad- 



Not So Fasti 

I think Lee Iacocca is wrong 
when he says Lhe leaders of 
the automotive industry of 
the future will be those with 
great service. The leaders 
will he those who build cars 
about which they can say 
“We don't need service/’ As 
owners of Japanese-built 
cars who have driven bit) ions 
of miles with only routine 
maintenance and replace- 
ment of wear-out items 
know, it is an idea that came 
long ago, “Mr. Good wrench 11 
is an idea whose Lime h as 
come — and gone, 

DR. MAURICE E FR JOT 
MARCO ISLAND* FL 

Lee Lacocca is right in think- 
ing that the next giant leap 
forward in automobiles will 
be in the dealers hips (“C ar Of 
The Future ¥ tr page 4&, 
Jan/88). However, he is mis- 
taken in thinking that it will 
happen juat because of ex- 
tended warranties. Jl will 
happen when a manufacturer 
produces sellable, reliable 
vehicles and has a dea ter net- 
work that will back them up 
With friendly, competent and 
honest service. 

STANLEY L. UELOEELR 
ALBUQUERQUE, NM 

Lee lacocca and his pears are 
living in a vacuum. Just 
where are we expected Lu 
drive their l&Q-jriph rocket- 
ships? By 2001 rnniHt of our 
urban highways will bn sn 
congested and dilapidated 
that even 55 mph will seem 
foolhardy. 

JAMES it SUTHERLAND 
BLANDFORD. MA 



Chaise h one of 
si* projects In 
pitio group. 



January SB: Start of PM; 6-part 
‘ car Off The Future’ series. 

and have a top speed of GO 
fttph. Euch ears have been a 
dream of urban designers for 
decades and have become a 
necessity. 

DR. MARTJtf DOWD 
COSTA M EM. C A 

A. v expected, PM's ‘ Car Of 
The F itture" series, which 
Will run through June fora 
iota! of tit* articles, has be- 
come a forum, with readers 
responding vigorously to the 
ideas presented. In this issue 
(page 58} , Part 4 "Torque 
Management 3001 " offers 
co n cep ts of hybrid dri ve - 
t rci j : ns that nt Hi ze i fern a t 
combustion and electrical 
drive. 

Rough Rider 

Thunks for the great adven- 
ture in the February issue 
("Pan American Express/' 
page 77). Et brought buck my 
ride — on a Harley-Davklson 
155 — from Milwaukee to Rio 
de Janeiro. Et was 1955-57 
am | the trip took nine 
months. I’m not in the Guin- 
ness Book, but it was still an 
incredible journey, with 
memories of bandits in Co- 
lumbia, ruck slides in Brazil, 
and more! mack Hoffman 
BAN CLEMENTE, CA 
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Plus Room For A Horse 



dy, planter, beverage tray and 
handy (able. Plam for alt six 
are included m our Redwood 
Patio Furniture plans 
agefA -1013, $6,951. which 
ca n be ordered from PM, Box 
1014, Radio City Station, 
New York, NY IQWL 



The January “Car Of The Fu- 
ture 1 ' story fails to address a 
vital i lie, the conservation 
of fossil fuel and reduction of 
effluents into the atmo- 
sphere. The car of ihe future 
should geL at least 80 mpg 








► 







I 



Ford maintains that 
backed by the best Quality 

There’s a new performance feature built into 
every Ford Motor Company car and truck. But you 
won’t find it under your hood. 

It’s a commitment. 

A commitment from the Ford and Lincoln- 
Mercury dealers to make their customers the most 
satisfied in the world. 

You’d probably call that peace of mind. 

We call it Quality Care. 

Quality Care starts with a 6-year, 60.000-mile 
power-train warranty.* 

And Quality Care is Ford’s Lifetime Service Guar- 
antee, This is America’s best repair guarantee because 
it covers thousands of different repairs and guarantees 
them for the life of your car or truck. And only Ford and 
Li nco In-Mercury dealers have it. 



■DL-ducLLbk ajid rirsn-kiuHH jppk tek k.- Uum Mini « Jttituv Ml doikr 




the quality car you buy ' 
Care in America. 



Quality Care is schooled, certified technicians. They’re 
backed with computerized diagnostic equipment to help 
make 'trial and error" service obsolete. 



And it's Ford’s optional Extended Service 
Flan, comprehensive long-term protection against 
major repair costs. 

It’s also Ford and Motorcraft replacement 
parts, like filters, batteries, oil and spark plugs. Proven 
performers on major speedways, every Motorcraft pan 
is designed by Ford engineers to keep the quality that 
was in your car from the start. 

And Quality Care in- 
cludes follow-up surveys that 
monitor how we’re doing. fORD pAfiTS * ND service division 

Quality Care, It's the difference between just 
buying a car and owning peace of mind. 



QUALITY CARS 
FOR QUALITY CARS 









TIME MACHINE 





Flciung sea mustle 




Rpcllng on> hoi .11 r. 



75 YEARS AGO: April 1913 



Cash Incentives 

Th<- breakthrough* of the 

early at.it h century dropped 

sudden fortune* into the taps 
■>r inventor* In Apr ii 15J]:i P 
I J M j in-.- e ntei I around u j p i if 
cash prizes offered for fc-atK 
< i f t ecil n o Ji igical rreat i' v i ty . 
Biggest uf all ira* the 
offered hw an inlrr- 
natiuimi automobile club for 

I In- I n-st gasoline substitute. 
A in pE hr r rich i iffer ciuti i - In an 
the French Academy of feci 
e TU-e? n which prnmised 

I I pi M Pi M i franc:- I fci i , * ?r 1 1 i j p >r 
the first person to es-lablish 
romiiumivar inns with any 
phi net oilier t hail Mare. 





Motor Sled 

The world pared over Robert 
Falcon Srtiti ’h diary p which 
detailed his Ill-fated expedi- 
t i ulk to t he Sr iiiih I J de En 1 S ' I £. 

Scott hud 



hJ dog* am I Siberian poine* 
with irmlor Hi riven aleck to 
haul gear liver the thickly 
parki'd snow in the Antamu- 
interior. Rut the air-con led 
motors died tithe skimpy sit 
itiitfphtrr near the Pi i!e. 



Fueling up motor sred tor treic across !t<yter> Antarctic piapn. 



50 YEARS AGO: April 193S 



Sea Monsters 

Fi fty yejuw agi j Pp. u ■ l l _ a E; M i-. 
r KAMI'S gave iL* rentiers a 
sneak peek uL America's firs! 
new battleships in lo years. 
With tin eye on Hu rope’s, 
quickening arms raw- and -U- 
jwtn 4 s naval buildup, the l r .fe, 
N a v y w a s con struct in g i t * 
1 litfg&tt sh i ^ e vi ■ r St ivi I'hinyr 
over 7f Hi fl . urn I displacing 
imiK the Whi.</? ingUm 
and North Carolina bristled 
with weapon*, including nine 
I *U o. 1 1 un >t gu n* w i r h 3 *- mile 
ranges. Tin- /.hips wuuld 
prove Lhemg-elvca in fierce 
fiph ting off GiJE^iiakmBl and in 
the Leyte G til £ 




Orient Express 



Traill- Faci fie flights were li 
novelty in 1H3K Pan Ameri- 
can* China Clipper service 
cun nf Aiumedii, California, 
/kipped acroflj* the ocean , 
stopping at Honolulu, Mid- 
way, t !imm h Wiite IkIiukI and 
Manila tie fore n-arhmg Hong 
Knrig The planes, 2iM<rm t 4 
engine Mini in ^ flying boots." 



Cruising So China 
In a Nyrn gbcMT 



25 YEARS AGO: April 1955 



Up And Away 

fe]xjrt l paUoomng wm ul « mt to 
Ukc- 1 «1f 2"s ywirs ji^h, Hh< I < <lji j 
avisiiemeilsiortriidout n new 
1 -man Hy- ln>\ iduped ur a 
X n vy Hll I ]i -r i n - ] i i icit i ra l jii ■ r . 
The Vulconn floated un ElOlk 
yenr-nld lechiaikury— hot uir. 
Until th< h rid vent of the VuU 
w.pon, spurt Ixdtooniar-s Imd lo 
rfi*-™] many hnui's fill in y tht4r 
mililary-suqiLuc; riy.' with e.v- 
jw-n^ive hoEitun or ruitumi pto 
Ami nfiiv :d uft. flumping hnl- 
Lii>+t and bleeding off 
iniF inude hullipcmimr a con- 
^L.iot ‘-tnjgyie. The \ T ti]fuon 
L-kuiyed fl|] thfll. The plastic 
fsiinimited nylon h\Mfn m inflal- 



■ -il in in minuti'5 with the help 
of a l^iirtatple imC air blow er. 
You strapper] yourself into a 
^eut i later ^-jierP’on mmk-c 
hod Enirkp-io for tiLanflinjfl ttral 
him ply iidjlffltei 3 vjd^'(fs. > in tw ti 
overhead burners to guide 
yeur balloon up and down, c i-n 
houril butane tank* tarried 
E*nougti rue] fur a4-huur flight 
at about >lni Hi i't. Borrow in ii 
the mrivept hwm our auLi imo* 
nw ilep.utanenL we induded 
an owners report ha well ah 
rle sail.- of MEi 1 hstnrja-sm try- 
uuE. A nervfpuh kil- 

h"Uii. , =l fc our man reported a 
pleasajit miU i-xhiliuntl , 
ing rido, H 



Three Wheel Sled 

Twks- a steering toluniH and 
hum (brake from li bicycle and 
thn *i 1 w 'i ■ L- a cji t jim i\x Le fh pi n 
a LUiri. and you've gut l h ■ - 
lu ki^epu kIi^c! moving al- 
ter the UUciW hii;- riodu-r], Th:o 
wagon- trike hybrid was a 
1 EN 5: ; bn i ie fl lu pp p roject W 

Sledding Imo 





POPULAfT WECHANJCS* ■ I 1 
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TECH 

UPDATE 

Implantable Hardware Mends Hearts 



NEW YORK, NY— Cardio- 
logists and engineer a are 
teaming up to counter the 
threat of heart disease with 
innovative implantable tech- 
nology, 

A ID^-oiincfc card lo- 
ve rt er-defi b riJ laLor , recent ly 
introduced by Cardiac Pace- 



makers, Incn , may save up lh 
20,000 American lives a year. 
The device delivers n 750- 
volt niuntc ndiiHizk to a heart 
in tho throes of fibrillation 
the rapid Irregular heartbeat 
that often triers sudden 
cardiac death . 

Electrodes implanted on 



I he heart are connected to a 
pulse generator in the sbdo~ 
men. When tho electrodes 
sense an abnormal heart 
rhythm, I he pulse generator 
charges itself and delivers 
the j nit. which patients de- 
scribe as a kick in the chest. 
If the first shock doesn't 



quell the arrhythmia, the 
generator can send three 
more jolts. The device's bat- 
teries must be surgically re- 
placed every three years. 

Planned refinements in- 
clude further miniaturization 
and more customized shock 
therapy. 

Meanwhile, a French 
group is developing an artifi- 
cial heart radically different 
from the Jarvik VTI that 
made headlines several years 
ago. Known as CORA, the 
heart runs like a rotary en- 
gine. with an elliptical rotor 
powered by a small electric 
motor. The rotor sweeps 
blood out of the entire heart 
cavity, preventing the blood 
dots that plagued Jarvik pa- 
tients. The implant's micro* 
porous exterior allows cells 
that coat the natural heart to 
colonize its exterior, More- 
over r energy is transmitted 
to the motor through tho skin 
by an external belt-worn bat- 




CORA Is mack pr blocompall bJC 
carbon-irl ka and titanium. 

tcry system, which gives a 
patient free movement fur up 
toSOHuuns, 

The French group is cur- 
rently experimenting with a 
microcomputer Censor sys- 
tem inside the body that 
would monitor blood fluw and 
fine-tune the heart rate ac- 
cording to the patien t's cireu- 
Latury needs. 

f PSfQ * r i u n\ jn'.i ptjtj t: 
Editor: TimCpIr 

tomaniEctoo ijr-egoiFy? Pope 
Coninhjtarrftirnard Thirl, 

Joyi Eppiriycr. Davti Lampe 




In CPI i Vtmak automatic Implaotablfrcartiloverter-dcfl&vIHfltor jAICP). button ihaped electrodes 
monitor heartbeat, and patch-shaped electrode iramrtiiu ihocn when arrhythmia occurs 
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" If it’s tough enough 
for the Guinness Book 
of World Records. . . 



It was a truly Inc redible journey, From Tierta del Fuego to the 
Arctic Circle — from the southern tip of 5outh America to the 
northern tip of North America 
Garry Sowerby made this adventurous, record ■setting trip m 
just 23 days, 22 hours and 40 minutes And oh, the stories he 



drive mode on 4 X 4s), not only survived, it thrived. For 15,000 
grueling miles — from mud to snowj through jungtes and over 
mountains 

If the Sierra is tough enough to handle a trek like Sowerby's, 
tmagi ne how well it ca n hand le your everyday needs . ^ 



y * ik ^ 




could tell. -^Z 




t¥ AX? \ 


i UK~ A ' 


Naturally, to set a world record, Garry Sowertjy didn't take 
chances — he took a Sierra, GMC Truck's ultimate full-size f 

pickup. The comfortable, reliable Sierra Insta-Trac 4X4, with 
standard anti-lock rear brake system (operates only in two-wheel 


f f §wi KVN 






it’s tough enough 
for you.” L/f 



ir/ — Garry Sowerby ' i 

You don't have to go for a world record to appreciate all the 
qualities the Sierra has to offer. The Sierra is much more 
than a full-size pickup — it's a GMC Truck full-size pickup. 

Its tough ness and reliabil ity are evidenced by Ga rry Sowerty ‘s 
record-setting journey. Its aerodynamic good looks speak V 

for themselves Its 4 J X B' bed and standard GVWfl of 5.200 
pounds (including passengers, cargo and vehicle) show its Hk 
capacity to ta ke care of business. ” \ 

Its choice of five engines — from the standard 3 3-liter v 

^V-6 to the 454 V-S (all with electronic throttle body fuel 
Injection) to the 6. 2 -liter diesel — proves its versatility. ^ 

And its roomy, civilized interior will almost make you 
forget you're driving a duck. 

if vqli depend on a pickup, buckle up and see your GMC 
Truck dealer. Don't take chances - take a Sierra. 

For a catalog and the name of your nearest dealer, ^ 

call: 1-800-VALUE88 (1-800-825-8388) 



L3IV1UTRUCK 

ITS NOT JL ST A TRUCK ANYMORE. 






.Kjten r nTv*ai Nrjjvijarnuv-i 



TECH 



UPDATE 



Sharp Scope 

CAMBRIDGE. l\K. The 
h [situs t new tool in binmedl- 

L.-iil restarch may I* the uHifu- 
L'fll mierf^cope, which nffVr> 
map images uf trll^ in rtcliusu 
Develufied by the United 
Kiiigdnm Medical Research 
Council. the mirntfrufse fea- 
tures a ^-milliwatt urgmi- 
ion liLser hi- am. Thanks to a 
■ liff ract \irji 41 m i li n g sp at iu I 
niter, the beam tlSbiiriinatL^ 
only a I-mimm-dcep layer of 
^pficimeri at alifre. An imLig r 
in>r leiin lWuises ' m that .same 
layer. Anything outside the 
layer sdvms up black. rather 
than nut-of’fncus. The result: 
high -cun trust images With- 
out blurry background 
A computer-can pled gyp* 
ii-m made by Bio- Had Mi- 
croscience converts a con- 
ventional microscope into a 
con focal system. In opera- 
tion h its laser beam scans 
back Lind forth arrows ihe illu* 
minuted layer, exciting flm.i 
rescem dyes that have been 
taken up by various cellular 




Confocal microscope allows 
optkaJ sectioning ol iamprti. 



Listening To 
Big Bang 

UREENBFXT, MD— 
rictieduled for Delta rorket 
launch next ytuir. I his oiHitr 
I jo li n 1 1 .'pa n ■ i 1 ra ft w ill j i min ■ 
rudfation left over from the 
birth (if the Universe. 

l i iRE i for i iisinir Hu-, k 



night and day in il spiraling 
pole-tu-pule orbit. 

Crucial to COBE's success 
i> the liquid- helium cryogen- 
ic system that will chill the 
craft 1 * instruments, it* de- 
tector* — paper-thin dia- 
rnoiaJ h coated with golf l — can 
respond hi the passage of a 
rdngk 1 cosmic ray* 



structures in the specimen. 
A phrdomultipliertubf^ picks 
tip the image, which ran be 
processed and digit ally en- 
hanced before display on n 
computer me nil nr. Focusing 
is etui I rolled through the 
cum p liter, all o w i n u either 
horissoiuai nr vertical sc c- 
tiuns through the specknen, 

I magi.'-proce^ajng soft ware 
nlluws :l-cliinen.^]im;it svciiu- 
st ruction qfihe specimen* 

Tlu^ sy^tnnr* advantage t& 
that it make^ unnecessary 
the physical sect inning of 
sjHfcfmens and allows the ob- 
servation □ f I i vi n g [ i ue . 
Resolution is also higher. 
The technology will lead to 

I I i reel e x ; i mi na tiun of ti ssu tt> 
in human |i«ti HU*. 



grim ml Explorer) will urbtl 
ndu miles above Earth for a 
year. Tho craft will aim n way 
from both Sun and Earth and 
float along the line between 



COBE will louk far un- 
evenness in the radiation's 
intensity, evidence for lump* 
in tho parly Universe that 
taler became gab Kies 




Skirt shields COBE i Instrument* from radluUon tourers 




Electromagnetic launch charged 
by three magrre tic tfarnge colli. 



Big Island Blast Off 

MAUN A LOA. HI— The Hawaiian volcano would be a prime 
Spot for an eledromagnetic space- vehicle launcher powered 
by superconducting coils, according !g OdDil^l Transport Se' 
vices, a Phoenix-based company 

OTS has proposed a launch facility that il claims could 
charge one-tenth of the cost of a rocket or Shuttle launch. The 
design calls for a 5- mile launch tube buried along the volcano s 
shoulder. Wrapping The lube like rings on a finger are supei- 
conriudingeiectromagnetsc coils. When charged in rapid suc- 
cession the caits induce a wave at magnetic flux lhat pushes 
magnate on (he payload vehicle. Acceleration reaches 1QG0 
Gs in 2 seconds The vehicle ax its the muzzle end of the lube al 

21 .000 miles an hour climbing al a 1 2 angle. Fifteen seconds 
later n roaches a 500 -mile altitude, where an on-board booster 
kicks it into a Circular orbit. 

Providing Ihe needed electrical muscle has hampered pre vh 
ous elect romagnelic launch efforts: The system calls for 

10.000 kilowatt-hours of electricity delivered in a second The 
answer may lie wilh superconducting magnetic energy stor- 
age coils that would absorb energy item a local utility during 
low-consumption periods New high-temperature supercon- 
ductors could bring down She cost of magnelie energy storage. 

Ice pi ays a big role i n the OT S concept . Lowered to cry oge n - 
ic temperatures until ihe instant ol launch, ice keeps the on- 
board magnets superconducting Because ol its high specific 
h b gt . ice would be an ideal heat shield during passage 1 h rou g h 
the atmosphere Moreover, a payload of ice delivered to an or 
biting waler-di$scoalion facility would provide m-orbil liquid 
oxygen hydrogen Fuel lor spacecr ah l • •• ■, 



\b 
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SELF-PROPELLED 



*iJOGI£a p E.Cl 

m mil MS 



■ ■- I 
R{ IJL ■, L3i<E 



6HP 4-CYCLE RECOIL START 
WITH FREE CATCH ER AS SHOWN 



19 CLE RECOIL START 

WIT H F REE CATCH EP AS SHOWN 



21 J.bHP 4 -CvCLEnEC 0 ^STAHl 
WITH FRE E CATCHER AS SHOWN 



2 1 3 hHP 4-CVCLE R ECO l L START 
WITH FREE CATUHE R AS SHOWN 



AJv‘><i nHpr- -firliifj»qr.i wuldvionlv AfM'U.Ml CJOHlefn While fufHJm* lunf Ai Once* nhunr- .]■ i ? t im jI.k.: j’lt a iurjgi",li!i1 Iml nfn ->,vxl m.i, ^ jryby ruijrfjn 






Now is the time to get a Snapper Your 
local dealer is making it easy to own the best 
with unbeatable deals and easy credit 



IHCOKPlEf? DETAILS 
W t OMrt WARfliMTY 
* DEALER NEAfllCU 



BNAPC«EDif m*m 
MO MONEIT DGHM AND 
LOW WON TNLf FJW»|i N It, 
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Buy a 4 hp gas self-propelled or 
push mower at regular retail price 
and choose one attachment 



flj* Pee- N-Sac 

7 B Holds up 10 1,3 more 
OFF Rotail Value 

All 4 hp m.irliiK 



Grams Catcher 

KwviK N-Ezy dumping 
Retail Value 349 95 



Thaicherizer 



Removes Khatcll 

Retail value 

All api^-piupeiifJ ruuddh 



rnrr sn*pp*riz*r 

■ IIPP 1 r,f-, .■■hr‘-;|-; 

rnbb Retail Value *59 95 

flirF MuleK*ri*er 

kuhl 1 h)f l:,Vri 

mbb Retail Value ms 95 

r*o1 1& -jse an LltiC modtr: b. 
PiCfut&J ie tt rta lk fnu*wr ivvJ*i qfrftfmflJ 
caicftQf if)S€i: mftQtttiQriaiPaii-N-Sac J 

All pricei- ifiDwn .im nrjnuflacttTC* ^ikiQgBiWtiJ 
liiit (men and nuv wry by rwjMin 



PACN-5AC 

Only trom Smflpper. 
Sags lor oaEchcr to 
curb convenience. 
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America schotce in rear 
( engine riders. Buy at 
P. regular retail price and 
mm choose one attachment 



Single Bag 
Catcher 

Retail Value si 39 95 



K Dump Cart 

Hauls heavy load;- 
Retail Value 5 139 95 

ftf- Twin Bag Catcher 

U /D Holds 30 gallon nags 

Off HfilflilVrilufl S259 95 

( Hiitvj t inssr 



mtpPM 



[J| Bag-N- Wagon ' 

U /Q Holds 30 bushels 
OFF Retail Value 135995 



Buy at regular retail price and 
choose a free mower deck. 

PF|pr 33"Mower Do ck 

L IlfP Tne Hi -Vac duck 
lllLk Retail Value $269.95 

rflPP 41 1 Mower Deck 

LUkb Witffc double blade 
I I1LL Relail Value $339-95 

pnrr 4B 11 Mower Deck 

PnKK I. l-.i-.vrl II I|V| - II 

I IILL Retell Value $509.95 

wfnop^fwj! 

iwm tMQ. fQSf'-t Twmbsg BQft&m (awn 
ifdCtQf WJfH -ffli tianui twin bag ln$et. Pecks 

HunY! OMyr j ohtl KWH AL furntlpdiiflu 4*9^4^ 
AiTKlnniDnls Ifnnlud an certain rnrxJola, 

Void whnrp rvndi-biiid 





NO DOWN PAYMENT. 






LOW MONTHLY PAYMENTS 






WITH SN AP CREDIT 


M 













MORE ALL AMERICAN SPRING 



SAVINGS 



*, J m. 












REAR TINE 

Buy now at regular retail price and get 
a hiller-furrower Iree 



Buy now at regular reia 
a hiller-furrower free 



Hiller- 
F urrower 

Retail Value 
57995 



Dozer 

Blade 

Retail Value 
$159.95 

Frpn| line lilii^CinN 



FRONT TINE TILLERS 

Buy a front tine tiller with tractor tires 
at regular retail price and choose one 
bonus attachment. 



Cultivator 

Retail Value 
$9995 

feeling 
Hipm vrthi 



Tf " Visit !he Snapper dealer nearest you Look *n too Yellow Pages under lavun mowers 

S SNAPPER POWER EQUIPMENT. McDonough, G&orgia 303 S3. A division cl Fuqua Industries ! 



Buy at regular retail price and get a 
pound of spare line and a six-nack [4 oz 
bottles) ot Snapper 2-cycle oil free 
Line and Oil Retail Value $20 00 



19” 2-CYCLE MOWER 

Buy a 19" 2-cycle mower at regular retail 
price and choose one free attachment 
Grass Catcher Retail Value $49 95 
Snapper izcr Retail Value $59 95 
Mulcherlzer ' Retail Value $44 95 



BLOWERS 



Buy at regular retail price and get a 
shoulder strap and a six-pack 1.4 oz 
pottles) of Snapper 2-cycle oil free 
Strap and Oil Retail Value 520 OO 



NO DOWN PAYMENT, LOW MONTHUT PAYMENTS j 

HURRY, OFFERS END SOON AT PARTICIPATING DEALERS. 





Bridge Test 

DURHAM, NC— Two Duke 
University professors hEive 
LTentes! el device which diag- 
nofles a bridge in milch the 
.same Way mi electrocsirdicj- 
gram reads a heart. 

How ll bridge shakes ruit lj- 
rally reflects its overall 
health. The inspection sys- 
tem requires line engineer in 
pound one end of the bridge 
with ;s senior- tipped ham- 
mer, A sensor, about the siae 
of a Lin can* picks op the vi- 
bration at the other end, 
Should that vibration hit a 
major structural flaw — such 
as a crack fn a girder— the 
frequency signature will 
change. Both the hammer 
and sensor are wired to a 




Duke researcher MoyBfrw» hammers prank bridge model. 



ImvtMTs! slightly irttci the vat 
sn a thin film of liquid plustic 
. exposed to Lhs 1 laser, (’n ■;?> 
. section by cross section, a 
model is hui It up. The system 
may save [ hmisnnds in pmtn- 
Ly pc L « tooling tshsts. 



TECH 

UPDATE 

uni^Buiu 



computer which will « quickly 
analyze the Lwn frequencies 
with eLil artiriciii] intelligence 
program. The computer cal- 
culates where the problem 
lie^. The device's developers 
say most monitoring met h- 
■ iris userl today rely on visual 
ins[>ectirpiLs that don't reveal 
the total health of ll bridge, 
Th e a co lj stic s y s Lem m ay 
help prevent Lhe spectacular 
bridge cnllapses that have 
highlighted America * weak- 
ening infrastructure. 



Instant Model 

SAN GABRIEL, CA— 
Translating a computer de- 
sign into a 3"ll mcwlid is a 1- 
slop process with stererdilh- 
ogmphy 1 developed by UVP. 
Inc. The key is a liquid plastic 
that hardens when his by ul- 
traviolet light, A MV laser 
beam, guided by cross- sec- 
tion KfH-ei Hear inns f rum the 
computer, scans the surface 
of a small vat nf the pJ astir. 
The .surface solidifies and is 




Finished mode lifted fr«n 
vat of liquid pdailto 



Supercomputing Advances 




Supcrthip. dwarfing normal chip, will run I ipmodL 



NEW YORK, NY-Tho per- 
sonal supercomputer may to 
i hot consumer item in the 
nexl decade if hardware 
breakthroughs keep up to- 
day 's pace . 

As usual, military require- 
ments are propelling the 
leading edge. Contracted by 
Ihe Defense Department to 
develop Very High Speed In- 
leg rated Circuits (VHSICs), 
TRW and Motorola are taking 
ihe "su perch ip" approach. 
Each superchip, about the 
size of a credit card, contains 
millions o( transi slots instead 
ot thousands 



in Ihe program s final 
phase, the devices will be half 
a micron wide— a hundred 
times thinner than a human 
hair— and will be carved with 
electron beams because light 
waves are too wide. The dr- 
cutis will include self-drag- 
nosing devices itiat can iso- 
late malfunctioning regions 
on the chip and replace them 
with on-ehlp spare macro 
cells. Self-repairing, redun- 
dant circuitry ensures a long 
lifetime — important for space 
applications. 

Magnetic disks have al- 
ready reached the Vi-micron 



milestone. Engineers ai 
IBM's Almaden Research 
Center trained an electron 
beam on a 3.5-in disk and 
elehed tracks a y 2 micron 
wide out of a cobalt-alloy thin 
him. They then recorded, 
read and erased ^-micron- 
sq til cells, magnetized re* 
gion$ along the Backs Ai 
these dimensions, a 3,5-in, 
disk could hold 10 billion bits 
ot Information or €20,000 
double- spaced typewritten 
pages. Meanwhile, tbeiast- 
esl and most powerful urn 




iuperdhk being mounted on 
IBM's test equipment. 




ETA 10 will animate fluid 
dynamic i mags* 



classified number-cruncher 
on Ihe planet — the ETA- 
1 0 — is bei n g brought u p to lull 
speed at ihe John von Neu- 
mann Center in Princeton, 
New Jersey, The lirst Class 
VII supercomputer, the ETA- 
10 will eventually hondle 10 
billion operations per second 
The fastest non mi lit ary Cray 
supercomputer hi Is 2 billion 
al its peak. Not lobe outdone, 
Cray Research is working on 
a machine at 20 billion opera- 
tions per second. And this 
year Silicon Valley-based 
Dang Computer, Inc., is ex- 
pected lo introduce Rs new 
smgle-usor supercomputer 
tor u nde r $1 00 , 000. The days 
of desktop supercom puling 
may be close. 

r I h f raw tu nr Jr> 
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TECH 

UPDATE 

Novel 

Telescope 

MAUN A KKA, HI— Froth 
ing thr mfLsl transparent 
skit j s in tfu j Northern Htuni- 
sphvrc, the James Clerk 
Mux wpl I T elesc ojm? is capabl l ■ 
of viewing th^ heavens in 
s u bmi LJ imetor wave! E i ngt h.v. 

Tu ensure complL-ie ttky 

coverage t thtf U.-lescnpt? re- 
sides in n 150-ton revolving 
birilcUng. Tin* reflector i« di- 
vided into independently 
Hiijnstalile panels sn that the 
OO-ft. alum mum structure al- 
ways presents a parabolic 
profile to the heavens. A 
plastic cover guards against 
Lhe Sun's infrared radLatien 
while letting through submtl- 
limeter wavelengths. 

Falling between infrared 
anil j'itrlio wavelengths in ttie 
e te c l n imagneti r a \ w^t-lr u m . 
submil limeter waves are 
hart I toileted: at sea level be- 
cause water vapor absorbs 
and scatters them, But The 




rclcttopc's holding ijiuei ctesrvfew white blocking winds. 



top of Manna Ken lowers 
over an inversion layer that 
keeps nn list Lire and pufkitiuii 
miles below Lhctck wipn, 

In Lhe Milky Way ant! dis- 
tant g aUyifrK , clouds of rela- 
tively cool gases- infant 
stars anil planets— emit en- 
k ' rgy w h ose eh a r a el e r i s 1 i c 
frequencies reveal the gases' 
chemical eomprgdtion. 

The James Clerk Max- 
well's instruments cun he 
tuned to specific wave- 
lengths and will give astrono- 
mers their First look at this 
intcrgalactie energy. 



Charged 

Rotary 

MOUNE, IK— Ji>hn 
[ k*v. re's HV C >It£ R l St rut ifieci 
< ! barge Omnivorous Rotary i 
engine offers stratified- 
charge combusLinn am! 2- 
step fuel Inject ton that lets 
the sec □ ml chamber' a fuel 
mixture be very lean. The 
engine run use gasoline, die- 
Het, jel fuel, kerosene or aide 
hoi without mwlifiaitinb. 

Though stratified charge 
has been u^l on reciprocate 
mg engines like the Honda 



CYt’C, Deere contends if h 
use in a rotary allows the 
strata to remain relatively 
stationary as the rotor 
moves, providing more coirs 
pls?te combustion. 

( )th er St ! ( )K E ad vantages 
includes modular design anrl 
unusuLil light nes-a for its rat 
1 1 h n wer. The ei tgi no V ini L lelJ 
applications will be in mili- 
tary vehicles. 




80 ftp SCORE could Til in A 

bowflng bag. 




Sweeter Sweet Spot 



NEW YOftK, NY — Tennis elbow plagues pros and amateurs 
alike. Shots that miss the sweet spol in lhe racket's center rattle 
arid twist The racket , si raining ami tendons. 

Dyngspol Corp., has outfit- 
ted o racket with a movable 
mass to courtier the lorque ol 
ofl-cenier shots. A hollow ring 
attached to each lace of the 
racket frame contains a vis- 
cous fluid. Centrifugal forces 
induced by an off-center im- 
pact send the fluid to the (op of 
the racket for a below-center 
shot, to the bottom for an 
above-center shot. The move- 
ment counters the 1 wise, reduc- 
ing the lorque to the player’s 
arm and powering more accu- 
rate shots. The racket frame, 
made of lightweight graphite, 
has had non&tructural nbS re* 
moved to make up for the 
weight of the fluid. 

Meanwhile, Swedish inven- 



Qynaipot racket uses shifting fluid 
to counter torque. 

lor Bengt Petersaon has devised a system, known as StrmgseE, 
lhat uses elastic lubes applied as sleeves to outside strings. The 
lubes buffer lhe racket's Irame— and consequently a player's 
muscles — agam$t the vibrations, triggered by oK-cenler shots. 
Players sidelined by tennis elbow have used Strmgset rackets 
while recuperating . ^/y^r Ui r/t h* mar /J ■■ 



Sirlncpd tubes frame iweet spot and dampen vlbr adorn. 
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^£K? Gapn Bawrid&r. Boat Motor and Toiler Package 



Discover for yourself 
how affordable boat' 
ing can be, with a visit 
to your Bayliner 
dealer. Find him in the 
Yellow Pages or write 
for the name of the 
dealer nearest you. 



...and even 
the trailer 
is standard! 

At this kind of price, 
with this kind of equip- 
ment, Bayliner has 
made it easier than 
ever to get into boating 
and out on the water, 

The 1500 Capri Bow- 
rider is just one of 
nineteen Bayliner Total 
Value Packages for 1 968: a com- 
plete boating outfit, equipped with a 
boatload of standard features in- 
cluding AM/FM cassette stereo, 
custom swim platform, canvas top 
and a power- mated 50 hp electric- 
start Force outboard- and for effort- 
less towing and launching, a 
matched Escort galvanized trailer. 

Bayliner pioneered the packaging 
idea, and only Bayliner has the size, 
experience and commitment to 



make top quality so affordable. Like 
alt Capris , the 1500 features 
Bayliner s exclusive Unitized Con- 
struction, with a rigid stringer system 
of alaska yellow Cedar., .lifetime-guar- 
anteed cleats... marine- grade vinyls 
and exterior-rated carpeting through- 
out. All at a price no other builder can 
match, 

No wonder Baylmer has become the 
world's largest builder of pleasure 
boats. 



‘Mflntfadurgf's suggested pre-w&sqn HJtfPal p-riQe in- 
4?hrc1 al participating dealers AcSual prices sal by daaiar 
Tajias. sanso. fraignl. op8iofl& add dealer prep charges 
flalrn Puces may Change TOEiCS 



I d kihe to *nrjw FTiurtf atmul Capri value faf 1900 . piEasc 
rush me tha name of my nea^esr Burner taler 



tUme 
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Qayllfier Manna Carfiorarinn 

PO Bess 2X4&7 Dm: Dtas ^IW WA 06124 
Aftimswick Drrtipor^ 
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Bifocal Intraocular Lens 



Bifocal Implant 

COLtTMBl'-S. OB— A*ur- 
gery E i-imn nt Oh in St j 1 1 1- t’nb 
vc-ivity hus had success with 
tin artificial teiw forcAtururt 
paticntx that corrects ffir 
both close and distant vision. 
Culler! a bifocal int raocular 
lens, the implant replace* an 
oye's natural foils if it is 
clouded by a cataract. 

A bifocal implant features 
n thicker opt ical center that 
focu&eti light rays Hum close 
objects on to L lie retina. An 



B\ftxA\ Jem iranimlLi both focused and blurred Images. 



out ^of" focus image a tan foils 
*m lherctina 1 because light 
rays ihsit pans through the 
outer ring of the lens aren't 
m. focused as strongly. <‘un- 
■■' vers e]y. rays I rum a distant 
t object are focused correctly 
J by the outer rim and overfo- 
cuse^cI by the center. Yet in 
T each ease the brain's circuit* 
I ry filtens out the blurred im* 
* el pe : The v ie wer "sees ' r cu i Ly 
5 the shiLrp image, 
f The nest step H aay* Ohio 
- State ophlhalmologj^t liieh- 
arcl Keides, isa trifocal lens. 



Hancflrnobllemlnlcar accommodates whccJctutr by lower Ing floor. 



Talking Id Dexter. 



hand linked to a computer A 
speaker types his message In 
through a keyboard The 
computer translates I he input 
into Signals that control 
valves below the hand's 
wrist. The valves direct air 
pressure to pneumatic actua- 
tors that tug on cables, the 
tendons ot the hand. 

The only drawback to the 
system is the transition from 
one letter to the next- Dexter 
returns to a neutral tnterletter 
position, slowing down com- 
munication The next-genet- 
alion Dexter will accommo- 
date a 26x26 matrix ol lotler- 
pair transitions. Future 
sy si ems ma y be hooked up to 
telephones also TfiT 



Medical Technologies, the 
chair— known as ALEXIS 
—runs on a unique 3- 
wheeled base. Each wheel is 
ringed by 20 rubber rollers in- 
stead or a single bead, allow- 
ing the wheel lo move side- 
ways as wen as forward and 
backward. Controlled by a 
[oystick. ALEXIS can also ro- 
tate on Ms own footprint 
ALEXlSalso features a pneu- 
matically adjustable back 
support lhat allows the chair 
lo be lifted lo an individual. 

Meanwhile, a robotic de- 
vice may open up new worlds 
for people who are both deaf 
and blind. Communication 
with a deaf-blind person re- 
quires the use ol tactile lin- 
gers pel 1 1 ng . a system in 



which Ihe speaker joins 
hands with the "listener 1 and 
spells Out words in a 5 kg n lan- 
guage. Bui few people know 
how to fmgerapel! end the 
procedure is fatiguing. 

The solution: Dexter, de- 
signed by Stanford University 
engineers in collaboration 
with the Smith -Kettle well Eye 
Research Foundation Dex- 
ter is a pneumatically 
powered electromechanical 



High-Tech 
Help For The 
Handicapped 



NEW YORK, NY— The chal- 
lenge of engineering devices 
lor disabled persons contin- 
ues to spark i n novahons . 

Moving around (own- may 
never be easier lhan with 
Handi mobile, the only vehicle 
m Ihe world lhal allows .i 
handicapped person to get in 
and drive away without leav- 
ing a wheelchair, The car is 
made by a division of Yvars 
S.A., Ihe French manufactur- 
er of bicycles, motorcycles 
and mimears, 

Handimobite comes in two 
versions: a diesel-powered 
vehicle (hat can reach 36 
mph or a model with a 2- 
stroke gasoline engine and a 
lop speed of 42 mph In both 
types, the driver wheels in 
through (he rear after lower- 



mote control. An electrome- 
chanical blocking system 
secures Ihe wheelchair m 



driver turns a stick lor accel- 
eration and pushes it in for 
deceleration and braking. 

Although stair-climbing 
and racing wheelchairs have 
already captured attention, a 
new motorized chair may 
prove more popular because 
it allows movement 
without the complex 
maneuvering ol con- 
ventional wheelchairs. 
Designed by Intex 



ALEXIS and one or Its 
f -alFer-rimmed wheels,. 
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Want a big return on a small investment? 

Here’s the deal. A cigarette that gives you all the rich, 
smooth satisfying flavor you want, with even less tar than other leading lights. 
How do we do it? Enriched Flavor™ How do you get in on it? 

Invest in a pack of Merit 



Enriched Flavor 



™ low tar, . i 
1 1 



solution with Merit. 



MERIT 

Fitter 



Jfl 



SURGEON GENERAL'S WARNING: Smoking 
By Pregnant Women May Result in Fetal 
Injury, Premature Blah, And Low Birth Weight. 



0 Philip Miwrii Inf NHfc 

Kings: fl mg "tar," 0 6 mg meal me av per cigar file by FTC method. 



INTRODUCING 
THE ALL'NEW SHAPE OF 
ALL'WHEEL DRIVE. 




mercury topaz 




uwgnca me new Mercury Topaz weren 't satisfied with conquering 
the wind alone. So they created a car that also conquers the weather: the 1988 Topaz with 
optional afl wheel drive. The redesigned shape of the four door Topaz is more than just a 
work of remarkable style, it contributes to a remarkable sense of driver control. It directs 
the force of rushing wind to help keep the car pressed to the road surface The remit? 




held of vision, and every control where your hand expects to find it. All to help you keep 
your eyes on the road in front of you. for times when that road is covered with ram , mud, 

jWintlb Be In. snow or icg, tho 1988 Tqqbz offers th& Bll-wh&gl-dnvp option 
CURT Just press a switch 

traction . { However, this system 
you feel even more secure, there 



on the overhead console for a significant increase in 
is not designed for off-road use.) To make 
5 our &-year/60, OQO-miie limited powertrain 
wrranty. Certain restrictions and a deductible apply. So ask to see a copy old at your 
Lincoln-Mercury dealer. For additional information about the new Mem IFV Tftnar ntif 



toll-free 1800822-9292 



M| tir jh |j ■ ^ f fcFj<i| 

SwcJrfe up- together wp can wve hves 



rap-nan. JUjj^uiF+iHba' aa'ijpprvtf np»u 



CAR CLINIC 



BY MOIiT SCHULTZ 



Into Thin Air 




P VE GOT l! humdirlg- 
i j r of a problem in- 
volving a 1956 Ford 
Trmrus [.4-cylinder) that I 
bought iu'w. Things went 
well fnrsi\ months* Them 
one morning while cheeking 
under the houd 1 1 noticed 
that l he coolant reservoir 
tank w&& empty. The upshot 
is that since then I've had to 
add 6 gallons of antifreeze, 
and no mechanic I've been to 
hri^i been able to find out why r 
There are no leak*. not even 
when the con ling system is 
pu t under pressure. Where's 
the coolant going? 

HA HOLD LA IS SUN 
CAMARILLO. r \ 

Let's discuss the possibility 
that your 2£diter engine has 
developed a n intern at crack, 
alhwing coolant to drip into 
the oil d t'.lit ry syste m . Has 
anyone checked for thi% by 
warming up the engine and 
with drawing the ait dipstick f 
Even if an elevated ait level 
doesn't reveal that coolant 
has invaded the oil system, let 



oil drip onto a hot compa- 
nen t-^thc exhaust manifold, 
say— to see if there's a sizzle 
which would indicate the 
presence of coolant. 

Once the possibility of an 
inferno/ crack is dismissed, 
you cun conclude that the loss 
of coolant is caused by a 
breakdown of the head gas- 
ket— a condition that charac- 
terizes some 2, 5 -liter engines, 
When the gasket deteriorates, 
coolant seeps into the cylin- 
ders and out the exhaust 
without a trace . Usually, 
combustion gases can fre de- 
tected in the radiator by using 
an exhaust gas analyzer aivr 
the open radiator mp. 

As Tm writing this, a new 
head gasket made of more du - 
cable material is being 
worked on by Ford, so your 
dealer may have it tti stock by 
tmti'. If st >, he should install it 
and charge the company for 
labor and parts. If he doesn't 
have the part, ask him to get 
in touch with Ford Parts <£ 
Service Division to detain! nv 
when it will be available, 









Be sure that the block and 
head aren't warped or eroded 
before just throwing in an- 
other gasket, or you might 
wind up right where you 
started. 



Cover Story 



I have a 1986 Dodge Aries 
wagon that has 14-in. east- 
aluminum wheels with wheel 
covers that are impossible to 
keep in place. I've lost more 
than my share. My "gener- 
ous"' 1 dealer has replaced only 
two. Is there a way to keep 
these things on the wheels? 

JAMES F liEJNEKEH 
EEOOKVILLt, IN 

If there is, f don't know it. Bui 
there ts another solution, 
Switch to the aluminum col 1 ' 
firs Chrysler uses on "87 and 
*88 models. They'll fit . 
Whether you or Chrysler pays 
far the switch depends on 
what kind of reception yvu get 
from the Chrysler office in 
your district i see your owner's 
manual for its location t. hid- 
den tall \\ aluminum coiners 
come in only one color— basic 
aluminum, Hope you don't 
mind. 



Service Data 
Available 

Each month ihe AutomciivB 
Parts & Accessories Assn. 

(APAA) publishes an 8-page 
documenl called the APAA Tech 

Service Report which summarizes impoflanl TSB information 
issued by auto manufacturers The issue illustrated here con- 
tains 12 enlnesr— one each pertaining lo Pontiac. Qldsmpbile, 

■■ Honda. Nissan, Chev- 
1 rolet, Chrysler and 
Mazda, 'hree k> Buick 
and two lo Ford. In ad- 
dition. there’s a 4-page 
index of previously 
published items which 
□re available individ- 
ually. A subscription 
co&ls S5Q per year un- 
less you're a member 
Of APAA. in which case 
it's S3 5. Inlcrested? 
Get in touch wrth the 
APAA at 5100 Forbes 
Blvd lanham M D 
20707. 



Hark I Uie Park 

I' vo discovered (hot if one 
never engages the parking 
brake of a 1986 Pontiac 
Trans Am, which haa 4-wheel 
disc brakes, the rear service 
brakes won't readjust them- 
sel ves and eventually the 
parking brake will fail to en- 
gage too, Not many of ue 
here in Florida use parking 
brakes. As a result, Fve Inst 
both i he roar self-adjusting 
capability and the parking 
brake . The dealer wants S ] I JO 
to straighten things out.. Are 
there some d cm t-y ourself 
steps I caii ta ke to fix this 
myself? 

GARY T. ALLEN 

Jacksonville, fl 

Not if you don't have the ser- 
vice manual and experience 
in working on the rear disc 
brakes of a Trans Am . It 
would have been a lot less 
troublesome, not to mention 



less expensive, to mo. he a poi n t 
of engaging the parking 
brake every so often . 

The reason far the break - 
down lies with the two piston 
assemblies in the rear cali- 
pers. The ratchet -type self- 
adjusting mechanisms locat- 
ed inside those pistons tend to 
corrode and lt weId n to the pis- 
tons so they stop adjusting if 
the parking brake isn't en - 
gaged from time to time, Asa 
result, when rear brake pads I 
wear, the self -adjuster* aren t 
able it . ■ move the pads toward 
the discs. 

What Vm saying , Gary, is 
that there 's a good chance 
damage has progressed to the 
pmnt that rear pads arc not 
co m r ng into con t a ct with 
discs. Consequently , your car 
is being brought to □ step by 
the fro n t brakes atone 

T h ere fore , the reason for 
tvhnf seems fa he an excessive 
charge by the dealer involves 
more than just freeing a self- 
adjusting brake mechanism. 
Both piston assemblies in the 
rear probably need replacing, 
and you shouldn't put it off. 
You're having yourself in n 
dangerous position if rear 
bmking capabilities are in- 
adequate. 

Heels Over Head 

In the Aug. ‘57 “Gar Clinic, ” 
(page 24 1 you hwd a letter 
from M i (ton Joh nmti of Ashe- 
ville, North Carolina, about 
his IfSflli Ford Crown Vic- 
toria being s in, closer to the 
ground on one side than the 
other. You offered several 
suggestions, nil valid I'm 
m re. But Vil like tn arid my 
experience with a Mercury 
stsitiun wagon that might 
help those with cars demon- 
strating similar tendencies. 
When I he 1 1 e.aler fas led to fi nd 
the reason my car was lean- 
ing; he called in the factory 
representative who discov- 
ered that a rear spring had 
been installed upside down at 
the factory. How do you like 
that? 

RICHARD K. SUGARM AN 
NEW YORK, NY 
fP/ftlWfijJ-fl UffMrJrjQl 
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The filter line with the highest 
standards in the world. 




I Vi'SC’l Iti] lg ; I line* Ilf 

reptnernieiil filters made 
with tin' stiini' dedication to 
materials and close toler- 
niKOs as the makers of 
u >tlay"s — anil yestri* lays — 
highest performance ears. 

I i) like many sliii Ld&rd 
fi l lei's, Champion oi I filters 
contain hardwood fiber cel- 
1 1 1 t-c >st \ as \% ell as polyester 
micro-filters. Uj imp even 
die smallest particles. 

And unlike "cm te-size- 
fils-all" filters. precise 
tolerances for oar patented 
by-pass valve assure oil flow 
at exactly the right moment 
to vital engine parts. 

Champion air filters 
a i*e also made v\ ith the same 
dedication to prevision and 
workmanship. They not 
t mty i'< |nal or surpass lend- 
ing lira ads for removal of 
airborne ei n n am ina a is. 
llii'jTv also engii iccrei I for 
the longest life possible. 

In short. Champion 
oil and air filters ait' 
engineered for the highest 
standards in die Industry, 
As well ns some other high 
standards. You its. 




C H A M F I 0 N . TUNE-IP PRODICTS V Q L C A N RELY ON. 

tf Hktki liMMTHmiffiiui'h rinkM i. 








CAfl CLINIC 

(V nnt i nurd f rum 

l like it*™ I like tt\ because as you indicat- 
ed t your experience may he just the an - 
steer for others who are fisting f he same 
problem. Than ks for telling us about it. 

Holy Mackerel 

My IflBti Chevrolet Caprice Gluefik 
Rroiighsirn (3Qo-cu.-in. has a hangup 
in eiM weather. When the temperature 
hits 1S) U wild e older, the trun^mi^sian 
wntTt aTiift out caf Flr^t geatf until the en- 
gine revs tip really high. At wanrivr am- 
bient temiwratures. it shifts iiurmaLly. 
This has happened the past twu w inters. 
The* dealer has installed a new.' gover- 
nor. Now he wants to charge me $1013 
for a fishing expedition. He says he 
doesn't know why this happ n'iis and will 
have to rlo a series of tests. I would ap- 
preciate any information, 1 can get on 
this problem, so L can tell ike dealer 
where to look. In there a technical ser- 
vice bulletin (TSB)? 

RO RERmWRETJ- 
BURUNCTONhVT 

/ haven't found a TSB covering this so 
let's to ok at other possibilities. First it's 
pfmsihlf! the condition may be normal. 
Automatic transmussiaTa hate a taulen - 
cy to demonstrate ti h igher l -2 sk ifipoint 




7^ CAR 



CARE 



TIP 



Battery Survival Test 

Wimer s just about over Did your old baltery sur- 
vive? An inspection and a load tea! will letyou know 
Examine the baltery for cracks, bulges and loose 
terminals. Assuming ils a maintenance -Iree bat- 
tery equipped with a hydrometer indicator and the indicator shows dear, don't 
oven think about charging iL It's out ol water, and could possibly explode »l you try. 
You can, though, keep the battery in service if il still provides sufficient cranking 
power I f not, replace il . To be on the sate side . a Iso test the car s charging system 
IT the i nd icaibr i s dark . charge the battery If a green dot does n '1 a ppea r . i he bat- 
tery i s rffy Then tesl it on a ca rfrem- pi le load tester . If it deli vers j u st a I ittle less cu r- 
rent than spec, you'll probably be able to k^ep it in service until cold weather re- 
turns Al thal point, if you wan] io assure yourself That 
you won't be left out In the cold with a 
dead battery, replace it. If the indi- 
cator is green and you want to 
make sure the baltery is in top 
conditon — a green indicator 
is nol a guarantee that it 
is — do a load tesl. Finally, if 
your battery has no indicator 
the only way Id make sure it's 
?ady for the spri ng and s urn * 
mer is to toad tesl it and, if 
necessary, charge if 



GREEN: 

PROBABLY 

OKAY 

DARK: 

LOW CHARGE 



0 CLEAR: 

UNSERVICEABLE 



THE PORTABLE, SPORTABLE, 
WINCH FROM WARN. 
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in cold weather. Assuming the cold 
weather -induced higher shift point is 
not normal, several areas become sus- 
pect. An excellent place to start is by 
changing the fluid and the fitter, using 
only the proper Di'xnm II A 7'F for the re- 
fill. The wrong type of fluid, contaminat- 
ed fluid, nr some additives amid possi- 
bly be gumming up the valve body in mid 
conditions. Tawing too heavy a trader in 
hoi weather may overtax the transmis- 
sion 's cooling , and deteriorate the flu id. 

Note; Ch eek for frozen condensation 
in the vacuum modulator line. 

Next is the governor. You've covered 
that. A nuther possible culpni is a servo 
tiirnm nlti for sent tfmfti being affected by 
the eoltl— that is. shrinking and not seal- 
ing fully— thereby allowing a toss of 
pressure which causes the transmission 
to shift uhnormaily. Another possibility 
is with fi check ball in the mltv bwiyilmt 
is sticking bemuse of improper machin- 
ing of fi piston or Is in*. This will restrict 
the flow of fluid which in turn can in- 
crease 1 - 2 shifting effort. 

tl seems to me that the amount the 
dealer wants isirilitt, because of the time 
rf may take a mechanic la check out the 
servo accumulator and the check ball in 
the twice body 1 , For example, he'll ham to 
test pressure under cold weather condL 
tlt ms to tied em l fie if the st'H si neru m EJ to - 
tor seal is being affected. A r id in order to 
rule out a slicking vulvc-hudy check halt s 
heV hoi*' to pull the mine body 



Synch Sunk 

My problem ta with a 19H7 Mercury 
Lynx XRtf that frequently grinds Its 
gears when [ shift into Reverse, My me- 
chanic Haiti this is normal. Is LhtH true? 

V JTZL'HOK clatzkr 
BROOKLYN, NY 

.Let s see. Sta rt the cngine t hold the clutch 
pedal l in. off the floor and count off 2 

imiyMihavk Tern 

/tael t.r*i J/fjjf it. Si r *nf #twr yrcrv/jtfjw fit ■ 

Car Cyitur Pty/ufitr _ J L J 4 HW , 

iVrtr yurt. AT J Vfiif* irttrrs m/tmtf t#' 

a ti.itf riTT t i ridttitl ty t jTJFTwVrr^ Mu* art' flt'tfMHml 
rn/rn'jff syff /m tfmvtmri ttf Mr 



seconds. Shift into Reverse, If you get a 
clash of gears, which f don't think you 
will you've got a dutch problem tike a 
warped plate or disc, ora bod pilot shaft 
hushing. If you don't get a clash of gears, 
which will probably he the ease, then 
your mechanic is right— a dash can he 
expected if you shift into Reverse too 
quickly. Reverse gear i n this 5-speed 
manual gearbox is not synchronised. 
Spin-down time to allow shifting into 
Reverse without gear clash is 2 seconds. 
That's the way it is, so get used to it. If 
you re in a hurry Just pul the transmis- 
sion into a forward gear briefly before 
Reverse to stop alt the wh irling afxm t IK 



SERVICE TIPS 

■ If you >d getting a disturbing reading on 
your bwlHtHhe- U . 5 Chrysler Motors car. 
van of i«gnt truck oil-pressure gouge, an 
incorrect oil-pressure sending uml may 
very well have been installed at the fac- 
tory Theneiora. belare your dealer strips 
the? engine down to socks era! shorts, he 
shou ld read what [he Chrysler Motors Hov 
Line Newsletter Mo. hl^ 5-B7 has Jo say 
about erratic and low oi* pressu re gauge 
readings 

■ Has the paint on a from end panel of 
your iga? Skyhawk blisierad? According 
to Buick TSB &7-10’30, the condition may 
be the result Of excessive primer having 
been applied. 

■ Missan has issued this urgent message 
to owners of 1 90 6 -80 Stanza 4 , wheel ■ 
drive end 1&07-&B Sentm 4-wheekjrive 
wagons h ts very important that regular 

lire retailors bo pedarmod -according Co Ihc 
mninienfince seheduies" 1o equalize tire 
wear. It Ihc Itont lires are permitEed to 
wear mote man ihe rear tires, shitting oul 
oM -wheel drive may become a hassle. 
m It s an even money bet Lhai the cause oi 
rntermittent hand starting or missing wish a 
13S? Jeep Cherokee. Wegoneer or Co- 
ni anche h avmg a 4 -fciE&r L6 engi ne lies wilh 
ihe distributor ssaior harness. II your deal- 
er needs verities tron of this, ask him to 
check pages of the October 67 \Iecp 
Product tntormslion Diagnostic and Sen- 
vice Tips pamphlet. 



Each boat s hull conf iguration is engEneurad to meet 
exacting perlonTianC€ requfcrem^nls Designers think tn terms like 
“reverse chine," “dead rise/ “huh lines 1 ' and lifting shakes* 
so boaters and skiers can think in ter ms like 
"handling, 1 "optimum wake conditions" and "smoofh ride” 

The hull configuration of each Correct Crait model is 
precision craJfed to deliver what the customer demands 
whelher it is a deep-vee hull to give the Martinique 
open water smoothness or variable ploning hull lines to provide 
the Ski- Nautique 2QCM with the perfecl three-eveni woke 



Corrk rr Craft 



PQ Box &W3K9, QrioiXlO H 3205* 33B9 
57 V 5uulh Orange Avenue, Orlando, FL 32009 
Phone [ 30 SJ a&5-4«1/FAX (305] B5J 7844 Tgegx 56-7424 COPRCfiAFl 
For the norne or youi naares 1 deoier Call 1 E 500 I 346-2092 
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TOOL TEST 




fW' iLiliJ-e ii] coinporttrili* Haul 
maki* th<- clamp more versa- 
tile.. Thi* include 

^ scn-w jack that allows you 

t ii in c re u tier t h t“ cl uni pi n 
pressure, a rmnnutrrinjr yi ib- 
Jser-putl cuvet* , a straight ulu- 
i ri i a lu 9 n eMennkm bar, uffsel 
extension, anil a notched 
hukliluwn for ^curing \u\n\ 
rc m| am 1 1 >1 her n m ur 1 sti Nik, 
Each Hoi-Down is? de- 
signed to fit :i aptH'lfir-size 
drill pEftss. Therefore* ifcV 
u e ce ss a ry L n fu rn L?*h i h e 
nutmifacturer with lhesr di 
niensions: fitalsitice from t-t-a- 
ti-r of spindle- to column, rul 
unin diamt-UT and distunes? 
t'n im rcml^r of spindle to mi- 
ter of column, C ’on (net Dits- 
stlpi t'or|i P| 2H7 Evesham 
1 M_, iLimncmcdc, NJ IIWUW- 

Uyrall:«»n2S7-T»a4, 

— -AwdiHd f’lpf^ObYo 



1 RECENTLY discov- 
ered a qu ick ami easy* 
to- n si 1 drill press 
damping device that is atiro 
to make all dr 'ill-press work 
safer. ( -alien I the HoM)mvn r 
it CEstis isl,^ of a * i iij^Il- cast -al li - 
milium arm that mounts un 
the drill press column, The 
damp sets up quickly and 
swings i Jill of the way when 
it's not needed. In fact, the 
clump is so easy to use that it 
disc* un^es a very dunger- 
f hi > . ye t v i >m m o n , | ir uc l ice 
— holding ^ workpiece by 
hand while drilling. 

The damp comes in about 
75 sizes Lo fit drill presses 
ranmnji in size fL'rjm 12 in. lo 
24 in. Regular size clamp 
costs who uL fflOo and it Hts 
drill prutHK# with column di- 
ameters from 1 ' i in. ti> :-J 3 * -in. 
A larger clamp fits col- 



Single-arm clamping crevice provides an ePetiive way to secure 
workp^ees to (he drill press table Sdmply swing ift* arm over the 
work., then lower and lock 0 to the column wfih the handle. 

Linuir fr-omd . in. in L in. led \v i t h a rack-jim]- pinion 
Midi Nutt-: the Hul-Houn lable ejevalinu nu-cluLui^in, 
can't he used nn wdumiis fit fijitioiULl accessory kitsftf- 



Hoi ■ Down ctamp Is shown above with the acfd -on components from Installing the 2 -part arm to the dr Ul press column u tit y. The only tool 
the accessory klE. The casl-a lum inum arm comes hn various xizci to fit needed is a hex-key wrench. After the arm If secured. Install the h,in 
most drill presses with columns between t V* in. and 4 in. dJa. die. HandJe can be meu nted on- the right or Jefi ride of i he took 



Use the strew Jack to Increase the damping 
pressure. Also, the screw jack a Nows you to 
report ion the work without raising the aim 



lo securely cramp pipe, tubing, dowel rod and 
other round stock, use the handy pipe holding 
accessory that features a V-riiaped notch. 



To prevent marring wood and Diner soft 
workpieces, use the rubber pad. Pad slips 
onto the swiveling base of the screw jack. 



Quick-Grip Drill Press Clamp 
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Cub Cadets are exceptional lawn tractors. 

They're built tough. 

Engineered to Iasi and American made 

And there's a Cub Cadet for every size lawn, from 1 0 horsepower 
all die way to 1 7 horsepower. 

Bui more importantly, every Cub Cadet powers an exceptional 
vacuum cutting system that stands grass straight up Tor dean, even 
cutting with dippings drawn right up into die nagger. 

So keep the great outdoors looking great witni Cub Cadet. 

For the ultimate in ground control see your Cub Cadet dealer 




INSIDE DETROIT 



BY JIM DUNNE 




I 



or clink 1 fur [ li e 4- place 
sporty coupe that the cum- 
jjiiny plans iu build in I ILi- 
nn i s as a j ni ti t veil I u re 
with Mitsubishi. 

The clinic was run by a \ 
marketing firm that 
specializes in consumer 
sampling A large number of 
potential buyers are invite*! 
to clinics to view new models 
and give thrir opinions. 

As a rule, secrecy and se- 
curity arc paramount, with 
guards covering ail en* 
trances. In some cases. 
"Wanted" posters of potential 
spies are passed out lo sects 
rity i personnel. 

But so me bn dy goofed 
here. One professional spy 
photographer taught wind of 
the clinic and snapped off u 
dozen dear shuts of the new 
car. Even worse* une of the 
invitees to the clinic brought 



along u camera and also came 
away with some excellent 
pictures. 

What the clinic showed 
was the new line of Diamond 
Star cars, Four versions of 
this model will he built, with 
a price range uf about $1KNHI 
to SlfUMHL Differences in the 
models include trim pack 
ages and engine options. The 
least expensive car will have 
a 1. 8-liter engine. Upscale 
from that will he h L*ar with a 
2dM.it rr Four, 

A luxury model will have a 
8. U' liter Vfl, while the trip 
sport model will use a IH- 
vaU e, turbocharged, inter* 
cooled 2, Odder Four. 



Insiders at the Jeep Eagle 
division ofChiysler say that 
a 4 wheel -drive version nf 
the sport model will be sold 
under the Eagle logo, Jn ad- 
dition, Plymouth and Mitsu- 
bishi both have plans to sell 
variants of this car 

Aerostar Stretch 

Compact vans arc fine, but 
mure room is always nice. 
That r s why Ford plans to 
stretch its; Aerostat* van aL 
least 13 in. next year when it 



adds this new mndtd to the 
line. More storage room for 
passengers or mure work 
room for commercial vehicles 
is the goal. 

All of thr added room will 
he to the rear of the rear 
wheels. Rear seats in the 
passenger van will Ik* moved 
rearw an 1 a few inc hts to pn ■- 
vidi? legroom, hut then* 
Lire no plans to add a third 
seat Lit the rear. 

Look fur CMC and Chev- 
rolet to offer stretched ver- 
sa i ms of t ln-i r Astn * vans nest 
year too* as they join Ford in 
fallowing the lead uf Chrys- 
ler* highly successful Cara- 
van and Voyager- 



Why The 
Thunderbird Will 
Look Different 

Fun! will reverse the recent 
trend Lil car design when the 
ISWflThunderbirfs fond Cuu- 
ic i.u L s ) hit the streets this fall 
with a much longer wheel- 
base than the current curs. 

Reports say the wheelbase 
will stretch to 113 in. from 
the current IfJd-2in. Howev- 
er* I he overall length of the 
body will remain close to the 
2lHJih. of the 88 model. 

What you will see is less 
overhung at each end, and a 
different proportion. This tri 
a turnabou t frea rn the practice 
o f shrinking or st ret ch i lag l he 
wheelbase only in proportion 
with the length of the car. 

A couple af ad vantages 
show up, in addition to n 
fresh appearance. Ride is im- 
proved because of the longer 
distance between front and 
tvslt wheels. And, mure foot 
and Leg space is added to the 
f wissei iger cun l| art rnei it . 

Note that Ford will keep 
its rear-drive chassis in the 
Thunderbird and Cougar 
next year, even though their 
prime competitors from 
GM— Grand Frix, Cutlass 



VI 2 Cadillac 

Mure surprises are coming in 
the Cadillac Voyage concept 
cur. One official says the 
Voyage will have a 4- wheel- 
drive chassis, driven by a 
completely new V 12 engine. 
While details ai-e still secret, 
the engine is a Cadillac in- 
hoLise design that Lises a] Li mi- 
num for the block arid heads. 
Chassis layout has the engine 
set in a north-south position 
under the hood, Instead of 
east-west as in most Cadillac 
models, owing to the length 
of the bigger engine. 

Chuck Jordan, GM's chief 
uf iiejsigni + point* oui ihiu ihv 
Voyage is mure a Seville ty pie 
car, though its dimensions 
are larger than the current 
luxury 4-door , 

4i A not her thi ng we've ci< me 
is drop many ofl he tradition- 
al Cadillac styling cues from 
this car/ 1 Jordan points nut. 
M Tai [lights, for example, 
have been emphasized as a 
strong theme fur many l adil- 
Lllcs. Gn lSil- Voyage. though, 
Lhe lights are hidden, sn 
there is iilp carryover at all." 

1 f aa i r L when V oy age does 
get into production, Look [hr 
El to compete against the 
most expensive BMW Lind 
Mercedes sedans, pushing 
fpfuiTtrlttn\ 0 \jmijt' -taJ 



Supreme and Regal— have 
all been switched in front - 




lVfew-geiwrat km T-Hlrd rolls wrih more wheeitane, lew overhang. 




Ford a Aerortar For W has 16 In. grafted on behind rear aude. 
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Super Option 
Discount Package 
4WD JPl 

* riimri Trim Pack Jfit including 
white *phuk<r lvhc'vh and l a 305 bljik 
y| dew-ill Lixra- 
1 IViwer SlL'^rinK 
1 Inlin-vnil-rrTil VVifHTS 
1 Dual Mlrtuft 
1 Mrs-? 9hT lkjnnr*T 
■ AH/fM El H*dh> 

- Tkk'J C.L.i-,> 

1 Sliding IJi'jr Window. 

Save *1200 

Super Option Discount 
lockages with similar sav- 
ing are available for all 
twowhed dri ve or four- 
wheel drive, longbed or short - 
hud, Pioneer. Laredo, Chief, 
anti new Eliminator Corniin- 
rhe models. So no matter 
which Cormnchr you choOSC H 



Super Option 
Discount Package 
2WD JPl 

" Trim F^Lk^c 1 uHludiru: 

w#3ilU' *pnl*r wjirtji. *nd CiO? bIjLk 
iddvw j[I lsre% 

* Pliwlt klcvriiv^ 

■■ EmermiUenl Wipers 
’ Dtial Mirmrn. 

■ Itoar Steji Kuiirpvi 

- AM/FM I I Srrreu I'adio 

- Ti«tkrJ r;i,*v* 

* SLid.iji|4 Tteai iiiJi.rbv 

Save *1000 

you'll save. And best of all. 
you'll be investing in an 
American legend- Jeep. 

Pur further mFurnution. call 
tolllzce; 1 SOO-|LtJ a -LA^LP. 



Super Option 
Discount Package 
2WD JP2 

■ 4.E> l ll rr R)HkT-Tcf F t 5 u, ihr rmn\ 

in. its ctfW 

* ManudiF 5“S|H'vd Ovrtdtivr Tr-ai^- 
i» F ihwli,pl 

1 Pimwer I rim Packa^ including 
whfctw *prikw* whpnk and P 2 CJ hi* d 

viii.'waJE iLrn 

* IWvrr blc*erimR| 

* lilltiffllltErtt IVipe^ 

* l>ual 

m fir-i-r Slept BtASTpvr 

“ G*mt# Group 

■ nil Strtrrinir Wiled 

■ AM/Bt ET StEf«> Caudc 
■■ Finis'll Claw 

4 SJklinK Rht Window 

Save *1200 



Super Option 
Discount Package 
4WDJP2 

1 4J0 Lilrr ftal£fr-7f lFt Shi 
1 Ma nual 7-Spredl Overdnive Irarur 

■ Pttww T-rtrtl I^iIjk" tadud*n ™hi\v 
ipokifr Hvhivk and 1*20:5 black lidkh 
wjJI i Ire* 

■ PtfW+T Slf^rhsifi 

■ 1 1 L I ril mil I t-Ai WJflc-r-ii 

■ Dual .VILmm 

1 It^ai Irli'p Uump^r 

1 CbiUgL! thFMUp 

1 Ilk Wkcd 

1 AM /1 fct t'T Stcrrtk Liivwrtle 

* llnled (.Imt. 

* HILrUn,, lW WtruW 

* t'onvi^ntiuruj Spar*.- TLtl- 

■ Skid 1‘LiEv I 'aika^E 

Save *1200 



’Smvlw I’llH^I Uffl MU kvf prnr mI 
pj^kj^i- L^mp.m'd wilh npHiims p^Lr 
1 hii^nJ ■■rp.iT.ih lv 

tkiL kit 1 up kir vifrly 



Only in a Jeep Comanche 






Jeep 



Eagle 







INSID E DE TROIT 

I Cttttf I if fti'tf fmtit friiift' .14 j 
th.4f (75 t {HkJ price plateau. When is the 
sonm^t the Vuyuge cuutd be in show- 
rnoirnV N o suum?r than lftkl . 

Quick Is First 

Oft he five ranrept mmlrls shown by f !M 
in January, the nine that could *|mwn thr 
first production version is the Buitik Liu 
ct j rnt i , The sleek 4 - place 2-seater is said 
tri he clone in appearand 1 Ln the next 
Bllictt Riviera, which is scheduled fur a 
radical styling change in H ‘+l . 

Styling is mul the only change set foi- 
i he next Kivifcra. If the Lucerne crmtept 



is fallowed, the Riviera will hr in. 
lunger at 2U£l_£in_, and side an a wheel- 
base stretched 5.3 in. tn 113.3 in. I Jn- 
dr mouth Llie drooping hood will be a 32- 
valve Y'h engine replacing Lhe 3.8-liter 
V(> tiou'aiamkurd in the flagship model. 

Despite its streamlined body shape* 
the interior of the Lucerne i* just ns 
momy as thy current Riviera, The in- 
stnimeni panel ati II has the TV screen in 
Its center far rontrn] nf thr car's romfoH 
and entertainment functions. 

GM Power Plans 

While ihe bigger V8s and V 1 2 nf GM’s 
concept ears are undergoing lung- range 



development , the company is working 
i sii i nj i-L'ting m i in * j je i w v r in to icssmu Her 
engines, ( qtiworth Enjpneeriug of En- 
gland* developer of many raring [Niwcr- 
piants. ta designing multi valve heads 
for Cadillac's 4-Miter V8 and Buic!k + a 
3.8-liter Vl> engines uiIau used in Old^ 
nn ihilesund Pontiacs). 

Those [ m we rplunts should make their 
appearance by LBfNL if current sched- 
ules sit* kepi. With four valves per cyl- 
inder, the new engines shmild elhrimfltE- 
a common criticism oft I M’s sedans — 
their genoni I [ tower shnrt ago. 

S F hevy and Pontiac are closer tn pro- 
diiL'tlun nf a multi valve Vi inf their nwTg 
one nf 3. Ldiu^fiisply Lament It will be 
the performance option for s|wrty ears* 
including Fiero, Grand Prix, lleretta, 
Euiwpurt and WOOS3TR. 

GEO Tracker 

A new name flops up fbr Chevrolet's 4- 
w heel-drive utility vehicle of ihe future. 
GE U Tracker Is a Suzuki- design that 
( ?hevy will introduce bier this year as a 
1BKH model. 

The T rue ki 1 r wi 1 1 be bn i 1 1 in j a; ia ri . bill 
by ! 9SH I Suzuki will have an assembly 
plant pnx luring in Canada as welt. The 
Canadian plant will supply Chevy and 
i iMC dealers starting that y ear. 

Not as small as the popular Suzuki 
Samurai, the GEO Tracker fits In 
Chevy's lineup just below the SlU Blaz- 
er arid Sir? Jimmy. Compared with the 
Samurai, the GEO Tracker is 7 in. lung- 
er, with 7 in, nn ire wheelbase and uses a 
LteliLor engine l versus Samurai V 1.3 k 

Two mu dels — a convertible and a 
hard Lop — wilt be bulk for Chevy, GMC 
aricl Sireuki dealers. 

Rotary Engines Alive 

M jizi ki hsis not given up on l he r r ita ry en- 
gine, judging by the cum puny's MX -04 
concept car. A smaller, lightweight m- 
tnry was unveiled with the MX-M. unc 
that runs easily at 1U,[IE Wfc rjjTn. 

The new 1. D-liter fiowerphint weighs 
bti pounds less than the 1.34 Iter rotary 
now used in the K X-7 s|Kirts car, mainly 
because of ihe use af Klunitniim. rather 
t han cast iron foi' its rase pints . 

In the MX U4 front -drive layout, one 
driveshatl tunnels through the engine's 
oeI pan, allowing the engine to be pbet^i 
in a bwerpEisiUon. 

Escort Holdup 

A ratnplc^ely nwlesigned Forsl Eseurt, 
based on the Muzda 323 chassis, h:is 
been ml back fnmi i ts p Unned I HU l 
biuneh ilule because of cost prcihlt^ms. 

Costs in retoidlng the tar are said to 
in? far mole Lhsiti Font Wants to invest in 
the Riser 1 rt, which i- a low-prufit moftel. 
E.insk for Frird tn lake ii rriiiie, 

and revise the Escort using an Ameri- 
can chassis, simitar to the one used for 
the current model. IM 
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\MFRICAN FIREARMS FOR AMERICAN SHOOTERS 



RlltH 

The Onlv 

American 

Made 

Over and 

Under 

Shotgun 



I he Huger Red I .ubL-l slwrt- 
gutui. in twelve and twenty 
gii l Egv. ; 11 v c r igi im-nL-d w il 1 1 
Vnicrk'un fiirunn^ knmi- 
I a nv hast'd nn cwnlcmptinin 

VlFILTIL LIl I Imp EIIIlE Hl 4 iI 

vxpcnviiev. I kMgm.il 
and munufactiired tn 
evading stnntlards, 

Uugcr\ Red 
I .uIh'I sets j new 
stun ilfird in the 
riegunl r n e r and 
under iradilirHi, 

Tht-Ku^rRedluhel 
Over and l Hdt-r is n inking 
dirttgun hislon, - Vmencnn 
engineering nchk:\ ing tin 
inUTnutinnul standard nf 
ric^ancc, 

Huger 1 2 gauge Ked 1 Jlhtfk 
nmv a\ni fable with iercw-in 
HiiriiL-'i, 2<>or2h inch harrd-s. 
Hi pge r 2 ^ I |c| li U ge fivcJ elm ike^ 
avail able in 2fi nr 2H incli 
hsirt^iv 
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i Y j STUmi, K1GKK 
^ ! l * & Company Inc. 

53* I .llc\ l l l;i«, SmiciifNPrt, ( !tmm.i'()Ciil Ilu4'ti' 

Free in^InjcEion mamaiik Cur all Riij^r 
Hnunnii are u%ihlnhk upon requcsl. 



F.Ti.liTTC’ttnlenl^ p ENS7 hy Siuttfl f 'nmpupn.. 
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Phantom Key 





T SKKMH nowadays 
l hems a perianal ac 
i'v*t rude for every- 
thing. Wnni rash fmniymir 
bunk account 1 - Tap out your 
rinir for 1 he uidnmaird i l- I ] - 
or. Hi]3 ;l phone call to your 
home laumlinr? Punch in your 
PAt 1 for the npcrulrir* 

3 m l his i ] a lt tL ;h I age t h :i 1 
swaps numbers Jor your 
name. it was only a matlorof 
time before you'd need a uu- 
mericid code 1-. get Inin your 
uwnhome, Ami thatVjust 
wl'uil t lift Sellings? Lock < 1 c i _ 
has drummed u] i with its Key 
N 1 Keying* I rack sV:4Hi]. 

K 1 eel n >n if k ey 1 1 ry 

synlenw for hotel rimma re- 
■ Luiroyou to slip h curled card 
in a jslfit. Tbi* magic rlwini and 
ig nit him* fur some siutumii- 
biluri make you enter num- 
bers on ji keypad. Hut all the 
SeMage Key N‘ Keyless 
wants you to do is turn a 
doorknob, Tlir l op uf r hr 
lock&eL panel cantofn* an illu- 
minated display that shows 
the numbers of your mmbt- 
natson aa you fnter them, hy 
i wisting the knob right or 
left. f)nee you've dialed in the 
correct digits, a " IT 1 ’ un the 
display and an audible lridica 
1 or advise you l hat t he doors 
unlocked. You Ve gut 1 fi sec- 
onds to enter before Lhe ays- 
l mi re locks, ft also lucks 
a 94 rsi i n i i u t o rn a t i cu 1 1 y a f L e r 
you've shut the door. 

In this basic package 1 Key 



EKieNor or Keyrm lock [left | displays code you dinr by turning knob 1 . 
Infrared signal opens cieadpgii. Electronics are lndoc*ra fright J 



N‘ Key I !■ St= cdHtrt ??7b. hut 
there 1 * more. The $ MU K(?j 
N’ Keyless Security Set adds 
a dead butt and an alarm. 
When you've entered yndr 
code, the Key N" Key loss 
send* an infrared s-iumil to 
thedejullH>!t P enabling you to 
re tear I 1 he boll si in |dy by 
turning a ring. The alarm is 
sues ji warning if 1 here’s any 
at tempi to tamper with the 
Jock or hiviikyoiir code. 

Spsiakingof cnd«s H you can 
roll your own from any of 
IbJIbU prissiblf rrimhina- 
t inns. Am] you may select 
1 wo different rode* 1 u In 
used for entry, and rhange 
thcniJiLany time. YciuniighL 
for example, con fit In the sec- 
ond cmk- to a neighbi «r who’ll 
be checking your heusc while 
ultr^ionlc nvflvej 

dUtdfKMu 



you're away, i lira dmn^ 1 the 
code hack after you've re- 
1 nr Mini from vacation 

Key N* Keyless works fur 
up Eot wn years on four AA A 
cells and une 9- volt buttery, 
according toSi'blapit-. You al- 
ways retain The option of us- 
ing a convent ir i rial key toen- 
l er, and your door opens 
run vent inmdly from the in- 
side when you wish to exit. 
Installation is no difTen-ru 
J'n mi v* invent ioiuil lockseM, 

Soundings 

No. i h in ei 1 1 u mnijft * n i inr l has 
not Imen invaded by an alien 
from the Home & Shop I J im- 
part mmi. Put ifthednurliick 
has gone electronic. ro trio 
hits the- 1 ape mejumii-e. 

Prom Hun In uf Sears rJ a k\ 
New Yurk ei Ulli! - a Lim- of 
eletrLi'onie Lnslruimuil^ thai 



mr-aftu res distance with ul- 
trasonic waves You simply 
[dace the Sonin device 
against a wall, aim it jl! the 
opposite wall and ll precise 
reading emerge^ on I he 
LitdlV liquad-crytilal display 
srrr-en, The S^min unit holds 
iiiearturementft tn memory* 
Ms you add and HihlnH and 
also ciiinputi 1 the area and 
volume of a space. 

Three models are avail- 
able, The Sonin HlHitllWI) op 
e rates indoors up t.o dd fs . 
The Sonin lob i S and 
Sonin 25^1 (Si obi come u iili 
an electronic targrt thal re- 
i urns readings indoors i ir nut 
uf i In llielr res[>CLTive si-lf- 
named disuug\*s. 

Magic Memo 

Afraid yen'll forget ynm- per- 
sonal arCKS? rode nr t he 
Sonin in-'jisnreineiit> ycuYve 
]n-[ lakeii’ 1 Ymi could joi 'em 
down nh ll slip of paper. Or 
you might e nunc tale them 
int'i the Voice Memo ($UbE 
fi-oin Hus U.S,A 

The ile vice Jsji palnestze 
audio recorder chat uses a 
memory chip in pluce nftaijw 
tn reciprd for up toHbsec- 
imrl>. Simply [O'ess rile fei-: 
I-ORI’I switch in leave a 
mein.i. When you've fi n- 
itfhi-'l, no iiKlimtnr light sig- 
njd^ ynu or sum no no rUv that 
a iiiess-nme is w Jilting, Wi 




Voit* Memo i% a LApeleu reeoref- 
ef for 30 second mcssjqfi. 







OUTDOORS 



B Y JOE SKORUPA 



Yamaha Stirs Up The Waterways 




XPECTalai. 
Yamaha Ma- 
rine opened 
its LL5- office with a 
staff of three. The 
year was 198;L. The 
place was Cypres^ 
California. The goal 
was to become a ma- 
jor producer of out- 
board motors. 

The problem was 
Yamaha had no ma- 
rine dealers, no dis- 
tributors and no pur 
chase guarantees from boat 
builders or anyone else. 

One thing it had was com- 
petition. The big two super- 
powers h then arid now* were 
OMC (Johnsor^EvinrudeJ 
and Brunswick (MerCniiser' 
Mercury ‘Mariner!, the domi- 
nant marine power manufac- 
turer* in the world. 

Still, Yamaha took the 
plunge. It had a staff nf 
three, an office and. not un- 
importantly, a feisty slogan 
— expect a lot. 

Despite the modest LI.S. 
.startup „ no one underesti- 
mated Yamaha, Few Ameri- 
cans knew it, hut Yamaha 
was already a major interna- 
Linna] outboard manufactur- 
er, especially in Asia and 
Australia, and generally con- 
sidered the largest smallbuat 
builder in l he world. It was, 
and still is. a conglomerate 
with tremendous resoui^cft- 
I remember going to the 
Chicago Boat Show and 
sensing an anxious buzz in 
the air. What's Yamaha go- 
ing to do? What is the prod- 
uct line? Will anybody buy? 
What happened was Yamaha 
introduced a line of out- 
board* with precision- blend 
till injection, prop- rated 
horsepower, microcomputer 
ignition and standard power 
trim and tilt. Lower-Unit 
counter rotation was made 
available in two large Vbs 
and h 2-year warranty was 
offered on the whole line- At 
the time, Lhese weren't stan- 
dard feature* for production- 
line, non racing outboard*. 




r*mana S M 1 30-hp V4 outboard ll a harbinger of bigger things tQtCffFW. 



Today they're commonplace. 

And that 1 * the point. Like 
a straw that *tirs a drink, Ya- 
maha was a catalyst that 
stirred the waterways. It 
may have been billed as a 
product introduction in 1983, 
but it was actually a turning 
point. A series of events 
were set in motion that re- 
sulted in a stimulated boat- 
ing marketplace producing 
better and leas expensive 
boats and motor*. 

“It is now so competitive " 
says PhitDyskuw, market' 
ing .services manager of Ya- 
maha Marine,, "if you stand 
still you get left hohtnrt.” 

Within weeks of Yamaha’s 
entry in Lhe outboard mar- 
ket, a Lop executive al OMC 
directed its R & D depart- 
ment to come up with a new 
] Ine of fitemd rive engi r I n 

June of 19H5, the Cobra line 
wfisbonu 

Months after DMC'a suc- 
cessful entry in the stern- 
drive market. Brunswick, 
the world's largest stern- 
drive manufacturer, began 
plans to purchase Lhe coun- 
try’* two largest beat build- 
ers^ Bay liner and Sea Ray. 
The masaive deal was eom- 
}Aetedinmid-IS06. 

OMC answered this by 
purchasing five boat builder* 
of its owuii in early 
1987— Four Winn*, Stratus, 
Lowes, Sun bin I and Bramco, 

Which brings us to 1988. 
This year will be remem- 
bered in recreational boating 
as the year package bouts 
—motor, boat and trailer 



combo*— broke through u* a 
permanent feature of the 
marketplace. The recent 
flurry of mergers and acqui- 
sitions, which also included 
the purchase af Chrysler Ma- 
rine (now called Force Out- 
boards), by U,5. Marine 
Power fa division nf Ray- 
U«r}, has resulted in the un- 
precedented level of vertical 
integration within the ma- 
rine industry. Never before 
have so few companies con- 
trol ltd distrlbutian of so 
many boats and motor®. 

And instead of dampening 
the competitive fires, boat- 
er* are witnessing Lhe mar- 
ketplace heat up. They're 
seeing better product at bel- 
ter prices than ever before. 

Many features once con- 
sidered options are now stan- 
dard. Quality control and 
warranties are st ranger than 
even and the I rent! toward 
packages, from what I could 
see at the New York Boat 
Show, is gathering new con- 
verts daily. 

*The advantage of buying 
a package boat/ 1 says Clint 
Moure, director nf Mer- 
Cruiser Products, "is that 
the boat company, let'* say 
someone like Sea Ray, will do 
extensive testing to make 
sure the right motor is ail di- 
aled in with the right boat. 
This is done in the factory, 
not at the dealership/' Ev- 
erything on a package boat i* 
a known quantity. Ipsa com- 
pletely tested system." 

A* important a* getting 
perfectly matched equips 



meit may be, a m^or 
advantage for the 
boater is ease of pur- 
K chase. A complete 
& j turn-key, boating rig 
becomes as easy a* 
buying a car. In many 
instances it may be 
possible to lake pus- 
xesHinn of the boat a* 
quickly as financing 
is arranged. 

But the real advan- 
tage for boaters, and 
the one that will un- 
doubtedly matter the most, 
is price. Even though the 
trend is just nmv starling to 
lake off, price 1 value ratios 
are Impressive, Consider the 
following: 

■ Bass Tracker Pro 17 alu- 
minum bass boat, with a sug- 
gested retail price of $49B£, 
includes Mercury 35-hp or 
Mariner 40-hp outboard, 
Minn Kota trolling motor, 
Humminhird LCR 4000 
graph and trailer. 

■ Hunbirtl Cuddy Special, a 
17 -ft. small cuddy, for $8999, 
with Johnson or E vinrude 
fl8-hp Special outboard, 
AM FM cassette stereo, cnn« 
vcrtihlc top, sink, ice chest 
and trailer. 

■ Bayliner 17b0 Capri, a 17- 
ft. bow rider, for $9495, with 
12£-hp OMC Cobra stern- 
drive. trailer, *w r im step and 
AM - FM cassette stereo, 

■ C^jun lb# Sport, a family 
sport ‘fish, for 811,775, with 
75-hp Mariner outboard, 
trolling motor, batteries, in- 
strumentation! trailer. Low- 
ranee in-dash depth finder, 
swim ladder, ski-tow am:! 
canopy Lop. 

Other companies are 
jumping on Lhe package-boat 
bandwagon, too. They in- 
clude Grumman. Monark. 
Glastron, Maxum, Blue Fin, 
bi we. Sea Ray and other*. 

Tracker Marine and BaV- 
liner, the pioneer* in the 
package- boat field, are still 
leading the way. For 19H8, 
Tracker Marine offers 24 
packages and Rayliner 19, 
I PfnwOim 40/ 
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OUTBOARDS 



Bass pros are still buzzing than its predecessor— clearly 

about the feats of the legendary the most responsive package 
Merc 150 XR2. Mow its succes- ever harnessed behind a 
sor promises to propef you even tournament-legal bass boat, 
farther ahead of the pack, TO B E TOP DOG , 

SATIS FACTION FOR THE YOU MEED TOP_END. 

PO WER HUM GRY The XR4 has been tested ; 

The Merc 150 XR4 has a sizzling 5 mph faster at top en 
dramatically superior power than a high iy acclaimed corn- 
curve, thanks in part to a new, petitor But besides raw speec 
race-bred 2.4 litre powerhead. and power it , — — — — 
In fact, on the back of a popular boasts Mercb M PD( 
16 1 2 foot bass boat, it’s a full pace-setting LJUhOJ 
two seconds faster from 0to30 Thunderbolt’ EilXLziJ 

£ . ft L •. ? JSSIP jlEi.^ i, I'J-jft 

Mi ■ ,ii i, '.Xrflxvrit ,vr' [Hintx 1 1 rii Mi*ti ij . Mjriit 1 M'l.iinnnf , miithriN 



ignition for quick starts depend- 
able single point oil tnjectton, an 
effortless shift system, and loop 
charged induction for increased 
performance and fuel economy, 
In addition, only Mercury 
provides you a 3-year limited anti- 
corrosion warranty, ftb another 
example of our commitment to 
deliver the best-built outboards 

^ on the water And an- 
other way we intend 
to continue in the 
great XR tradition. 



OUTDOORS 

fCnMittHtti fmttt ftitifr Ml 

with in tif t hem fur Itw than SHUHNi, 

And what of Yamaha Marine, the for- 
merJl-man company responsible for the 
current vigor in the pleasure boat mar- 
ket: 1 Today. Yamaha has more than a 
hand red employees and still creates :i 
buzz at burnt shews. 

At the full rhiL-ago Hnsu Shaw,. Ya- 
maha introduced three new out heart I 
motors: a d-hp model with loop charg- 
ing* and forward and neutral shifting 
siti oil-injected. £Tj-hp model, and :t l-Jo- 
hji V4. which comes with Precision 
Blend uif inject inn, integral and remote 
i" * ■ I tanks, digital LCD Marine Meter 
that combines taclu under, trim ami oil 
stilus lights, stainless-steel pm|M«ller, 
remote n'tintrols, tool kit iinri extra till 
switch on met et' pail. 

Although thenc- additions to the 
Yamaha line are significant, they aren't 
what sets a bout show ihrmig buzzing. 
UMC displayed its recent King Cribnu 
line of big-boat st*-rn drives and Mer 
('miser shuwcLtsi'-d Its high Torque car 
ryi ng I tra v o O ne ou id ri ve „ each 1 1 f w h sell 
were highly impressive pans I net intro- 
1 1 net ions. 

The nil t board ihat probably grubbed 
the mosl at lent Lull did so more from 
dcverae*w thiiii from any technical ad- 




fyrw catalog list* ink TV and other appli- 
ance! you can run off 1 Z-wolr baElery. 

vuncementr Sh J uki's new KxurUe Vfi 
tHjtlKiMrd hasH vniis/ moduli* Gnu net ual- 
ly talks to you. Most mot i us have audi- 
ble alarms, this nne pEays h tape of a fe- 
male 1 voice when h system needs 
ttm mi it 1 1 ring . C 1 1 isi - 1 1 1 it no tm % 3 L 

This year's New York Boat Show was 
diffi-iTrit. Tin 1 buzz was back and Yli- 
malm wa* causing it. Beginning in muni- 
el -year IbNP Yamaha and ( 'nisuder, the 
inboard engine manufacturer from 
Sterling Heights, Mid ogam will inssri- 
nhv four General Motors engines lo Ya- 
niiihiiV specifictithms. They'll he mar- 
ked ed under the Yamaha name. 

WhEtt will this do Li i present sLern- 
r tri vi- builders and the rest of I he boat- 



ing marketplace? Already there are 
reports that OMC has signed a deal w n H 
Ford Motor Co, to mariniae a bn^ 
number uf new engine blocks for stem- 
drive pow er systems. Other rumors* 
less certain, have OML 1 and Brunswick 
leased tn purchase addiE in Hal boat mtfi- 
panies. 

If the past is a reliable indicator of the 
future, one thing is for certain— if 
Yamaha is involved, expect a lot . 

Appliances To Go 

We all have different concepts of rough- 
ing it. For sume it mean* living ufTthe 
things we carry. For others it means 
carrying the things we need to live. 

A new catalog, put nut by 12-Volt 
Products, 7fd> Mormng Glory Ave., Hol- 
land. PA, tells us how loonier dozens of 
handy products that run tiET 12- volt bar. 
t cries in RVs, boats and vans. The use- 
ful products Hinge frum the common lo 
the exolie. 

As might be expected, there is u 
toaster, enffeemaker, hair dryer, heat- 
er, air compressor, fiui, vacuum deaner 
and various lights. 

Then 1 an 1 also the unexpected items, 
such as a bug zapiw r, shaver, air ioniz- 
er. broiler oven, clothed 'dish washer, 
color TV. VCR ami many mores 

Roughing it. further with a 12 -volt 
fiat t pry . w|] I nev it tie the same . WM 







There is a dry place 
in this wet & windy 
world. 



BtafmS friekl Dry H - m ■ f ■ ikyl rainrpiTXJifm Fi ■ 

M -I f i VTH I I ry Full w i Ilii.itif > r ' (i ■ k-: . - y m i ' ' "T lib* 
StormS h ieki Toughi ■ i «. jr.it -U ■ ?: -n.- m ; n l« ■ r - ik* <\ 
lhe liprr t nates -J\ Mi Ewe^j 
StonuSb-iekJ Fast y c n i . on set i n- a Eureka! 

Sr- ^ mJfihji **ki m |pn minixlh^ r.ir less 

Choose from aO Eureka ! 4Tip0els Call TplJ-Frpe 

1-000-848-3673 tor dmlcr IdcdIidos 



Eureka! Tent 

The StormShield 



bo^ WpCi-^aj linfitwnlDn N>' i 



ll 1 rj. W Yi k, 1 ISOO 4* 1- 4 I?0 
t&-h, M F.EST1 
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“My house is your house. My table, your table. 

But my chew is my chew” 





I .ill it visin' isr if file easje.s! ehew 'in# tnlmi ( 'i > If n wie h\: hYiel is. some places. It's darn 
near impossibk Ami ir V. iml exact ly tin up. fill in. Sc i once you iirl your 1 in mis min pouch 
eh id yni fry it. you m:ty not Ire] like passing it around. 

The* j‘h ';hi jii Li's .si » snirvt ■ is i hm Ms 1 1 unit 1 in i m tlv linilief I quail 
lily IVn n iso ils basically a hand mafic chew. I land picked and hand 
cleaned. And it’stfu am Hired In have less si irks anil sterns Ilian I lie 
brand you’re n.sinyi, or yon j$et your money hark 
Bui ils s< i moist, so riel i. so lull ol flavor. most 

pk' think its wort 1 1 The extra money and extra 

time ii lakes in find. Hi vknn you'll a^ree 

Though, when it comes to this chew, just 
rt-nuMnlH-r one tiling Winds yours is yours. 

Hard 

R«n harder to 



TOYOTA 4*4 V6 






TO 



GET ITAIL 
NEW V6 POWER. 
TOYOTA QUALITY, 

The new Toyota V6: the most advanced V6 in any compact 
4x4. At 145 horsepower and 1B0 fl-lbs of torque, the 
Toyota V6 4x4 makes you king of the mountain Now 
available in every Toyota 4x4 Truck, from Standard Bed 
to Xtracab SR5 to 4Runner, the new V6 has instant 
response, smooth acceleration, and excellent power 
at low rprn V6 power plus Hi-Trac independent front 
suspension lets you take on the meanest real estate. 
Toyota quality has made Toyota the most reliable 
compact 4x4 sold m the 1J. S* and the best' selling 



3.0-LITER, -tAS-KP ENGINE 
















compact 4x4 in the COuntryr Wow 
you can have it with VS power 
Why settle for anything less? 
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Get More From Life Buckie Up 1 

**dbD ftwrei ttAisucJJiK. IS67 CompacE Trut* tSE^CutfjniBr 
SaUstaciidn with Piroiijcl Uu^iTy and filler Servcoe 
“Rl ^irij^t pfi±yptCin r D J Si^pEMifwr ISP 



*R 1 Mk n^sEiiTibfls. *#.4 t^lfripact pnrkyp| J Cl r TD 
Li y . 1 >“ far r*a: milled byTpyafa ncr inr^iiM far 

oeatlMins*^ 



\ T-TViiFj Mni it j Sain ULS A„ Inc 



TOYOTA QUALITY 

WHO COULD ASK FOR ANYTHING MORE! 
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BY BILL HARTFORD 



Ferrari Revs Up A Hotter V8 



Color It r|p-r wring reef: Ferrari ! 
new, transverse -V8 34B GTS. 



tllK u 

But in sum* models* you 
have tu back nlT mult than in 
others. The Lphm adjustment 
is at l he wheel of a 32^ 
GTB/GTS. Jt comes no 



level, prancing!: horse 
model will edge up in mph 
this year when it becomes 
the 348 GTFSiGTS. A couple 
hundrwl more cubic centime- 
ters will tweak the V8. 



Vo I VO s Not In 

producti rm-m i"?dp I 

are claimed to hr 

'’liulletprrjor in many ways, 
r he ad show* a fi : ! won truck 
balanced nn the roof of a 7-sn- 
no* With no visible crunch at 
all. Tuugb cars alright. But if 



The Showroom 

from all seats. fuel protection 
and fhv extinguisher system 
and toxic -gas fill rat Lora. Fur 
mure 1 information you can 
Write the company at P.O. 
BnxHflm, NL-£5U5fGC + The 
Hague. Holland, 



Less eounce To The Ounce 



Convert i bit version 
of buhl's MV: 
Samurai. 



you really want tough, you 
ha vt' to invent in a T+Si i GLR 
that ha?- been giv&n the anti- 
kidnap treatment by Pro- 
tected Cars Nederland BA'. 
How aecure will you feel? 
How about staring nut the 
anti-intruder tinted glass 
white rented blow a with a 
cleaver a re stopped short of 
your nose? The gl&sa can take 
it for el minute and si half 
claims the Dutch company. 
Other feature;* include sum 
flat, liri-fl, in-gjrUUt radiator 
protects an, extra concealed 
antenna, centra] locking 



Back in March 'll" when 
PM did it.* story an I he new* 
V t j 1 v n 1-14 - Why Can 1 ! 
American Cars Have Brake* 
Like Those/ 1 page 130?, the 
Swedish mtdim was priced at 
$3200, w hich included frnat 
discs and dual dlagonsd hrak- 
Lng system. 

One look aL today T bank* 
sedan, now designated Eht 
24 Q i starting at $ 17 j.HJ 0 h and 
you knuw that Volvo hi is got- 
ten a ini cif mileage nut of the 
□3d 1-1 1 1 body sty le . f i at *. n 1 1 lie 
way is a 76 fl-looking succes- 
sor „ seen below . PH 



When SuzukTs endearing use bounced onto ILR. traits and 
turnpike*, it *h<Njk up the whale sport- utility market r Heady 
tu claw into Samurai sales are several more small utes, 

Tn stay ahead, Suzuki ha* mad* some running changes. 

At a glance, you'll notice the 
new wheels, halogen head- 
lights in a modi fied grille and 
new pain l col nr*. Inside is a 
redesigned Instrument panel 
and other touches. On the 
road, thu smoother ride 
erames from revised spring 
upgraded frnitrmr inowinew rates, and El new !' ifth gear 
d*Tih *nd steering wheel. reduces drivetrnin noise. 
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HOME VIDEO 






BY FRANK VIZARD 



SUSPECT that n i « ■ - ■ 
people put their 
VCRs on Shelves 
beneath the TV nr moni- 
tor for the simple reason 
that trying to balance a 
VCR atnp the TV nr 
monitor is j|mt too dif- 
ficult. Rut every time ] 
bond Lei the ankles to 
load a videotape into 
my VCR* I do wish 
there were a way to do 
it from Lin upright posi- 
tion. 

One solution to the 
video “bends'* is in 
make the VCR as inte- 
gral to,the television as 
the tuner. Panasonic 
appears to he taking 
l he lead in single-chas- 
sis design with its in 
troduction of the PV- 
M2027 combination 

TV; VCR mm. 

The PV-M2027 has 
two advantages, you'll 
notice, that favor the 
inactive and the lazy . First, 
the VCR portion of the PV 
M2027 is mounted atop the 
video -screen, eliminating lli- 
need to bend the knees tu 
load a videotape. 

Mure ver , th e V C R i s an U *- 
maLicelly activated with the 
insertion of the tape, anil af- 
ter recording and rewinding 
the VCR automatically turns 
itself off. 

The second advantage the 

Tt\ t M-rj fltvrr , .rtf. . L . I,.,.!, 



sprinsibility — ; you don't have 
to know 1 hnw to wire n V* *R 
to a TV. 

These are the two major 
features of l he PV- M2 1127 
but there are others. Both 
the TV and the VCR are op- 
erated via a single unified re- 
mote control- One-touch con- 
trol eliminates the need in 
keep your finger in constant 
contact with the control unit 
while scanning. Other fea- 
tures include a 20- in. screen 
size. U» day /2-event pro- 
grammability and a fifl- min- 
ute sleep timer 

A good idea always breeds 
competition. Lloyd '-salsn has 
a combination TV.' VCR with 
almost the same screen 
si ?£— 19 in. The V CR partk m 
i if the L9fiA<$1100> offers a 
hit mure flexibility in piro- 
gramming with a 11-iky/fi- 
event timer. Lloyd's offers 
IheTWVCR package in a 13- 
in. screen size, too, but pro- 



Panflionic: s combo TVVO? 
ePIfflil n^tei EHr firrel Paf hotik ufn 

and Hve* f pace too. 
pramming is limited to a 14- 
day -t -event timer on the 
L951 i Emerson is also 

getting into tbe act with ji 13- 
Sri. TV/VCR ($700). Ruth 
companies join Gulrtatitr's 
ViewMax ($700) 
in this TV/ VC R 
market, 

TV/VCR mod- 
el* do offer a great 
deal of conve- 
nience but this 
convenience has 
its price. These 
units lire fitted 
with a single TV 
tuner ho yoiPre 
giving up the abili- 
ty tn record one 
program while 
watc hing another. 

Child's 

Play 

Bar-code VCR 
programming, 
first ini reduced 



by Panasonic in two ma- 
chines (“Home Video," 
page 38, Aug. r 87), is ex- 
panding slowly^ Pana- 
sonic has added the fea- 
ture lo its new SVHS 
PV-S4764 VCR. Qua- 
sar, Panasonic's sister 
company, also offers 
bar-code scanning on a 
couple of machines. 
Meanwhile, Magna vox 
has bar-code program- 
ming m its BYTf S WoS 
machine, and Canon has 
tw ! o VCRs with the fea- 
tu re . tho V R -H F73fl and 
VR-HP800. 

Bar-code program- 
ming employs a pen- like 
LED scanner which you 
pass over a Bar Func- 
tion sheet included with 
the VCR, Once the ap- 
propriate time-on, time- 
off. channel and date in- 
formation is scanned, 
the data is transmitted 
* * the VCR at the touch ofa 
button. 

. steady , it would be prefer- 
alde lo bypass the bar-code 
-heel entirely so that you 
•■"iikl program directly from 
k television guide. So far, 
only Cable Guide offers bar- 
cotle programming and even 
this is limited to an “Editor's 
Choice'* menu. 

Bar-rude programming la 



l?CAs 50 -In, wt gets 
in. RIP From second tuner. 



Monocoque Video 



AA 
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supposed to make programming a VCR 
fid simple that even u child ran do it. ! 
hive euphemisms. What these compa- 
nies really mean is that a nontechnical 
ail all now can program a VCR, 

Panasonic's development of bar-code 
programming, in fact, was inspired by a 
children's toy. We didn’t have bar-code 
programming when I whs a child but I 
remembifr amusing myself by throwing 
things such as my father's shoes out I he 
window. 

This made me wonder about the re- 
placement cost of the scanner. It turps 
out the scanner is pretty expensive to 
replace — about !|5I20- — so you're not 
likely to put it into the hands of a child, 
oven though you can program the VCR 
without the scanner* 

Double Vision 

Electronics companies aren“t in the hab- 
it of giving away two TVs for the price of 
one, but RCA appear* to he doing exact- 
ly that with the introduction of its new 
50-Lm momtof/roeeivGr ($3000). 

UCA’s P5G5&5 rear- projection TV ae- 
tually contains two television tuners. 
Digital technology is then used to offer a 
pic Lured n- picture (PIP) feature ULiliz- 
Ing the extra tuner. The PIP screen, 
though, is sq large that iL is I ike get Ling 
an extra U4n. TV. RCA takes advan- 
tage of this fluidity by adding separate 
head phone jacks for the audio of the PIP 
program, trki white the rest of the family 
watches the big screen. Junior can 
watch MTV, Both tuners have MTS ca- 
pability so that all parties can listen in 
stereo, 

The RCA P50G95 is also one of the 
first big-screen products to have Y/C 
connectors for Super-VHS video cas- 
sette recorders. The back panel of the 
P6C5505, in feet, spurts 14 input ami out- 
put jacks. This gives you a great deal of 
flexibility in accessing multiple audio 
and video sources, as well as for dub- 
bing. With a third tuner from a VCR en- 
tered into the oquatirm, you can have 
PIP within PIP ad infinitum — sort of 
like looking into a mirror while holdings 
second one behind your head. 

Both tuners built into the P50&95 re- 
ceive Up to 149 cable and broadcast 
channels. Conveniently, a single touch 
of the Auto Program function automati- 
cally prosit* i he channel* in your ;\rva y 
thereby eliminating the tedious chore of 
manual programming. The remcTe con- 
trol can also operate compatible (read 
RCA) VCRs and audio compebenta. 

Picture quality* meanwhile, is su- 
perb. The P50595 uses sin integrated 11- 
tube reflection system coupled with a 
asp her foal-pur face lens fur short focal 
lengths, 

Each Eims is mounted in an aluminum 
assembly that maintains its * lability | 
through varying temperatures. This re- 
sistance to “thermal drill" helps ensure 



more stable focusing across the entire 
screen. 

RCA also uses a "delay line profile 
compensation" circuit to eliminate the 
profile edge sometimes seen on big- 
screen televisions. This circuit, com- 
bined with a comb filter used for sharp- 
ness of detail, contributes toward crisp 
and clear image reproduction. 

While I he PJj 05% is an impressive 
prod uct— watch i ng a baseball game on a 
fpCJ-in, screen is like sitting in the mezza- 
nine at the ballpark — I would like to 
have seen better audio specifications.. 
The PB0&9f] uses a 10- wait* per- channel 
amplifier to drive four speakers. Fre- 



These days every maker says their radar 
detector is best. Who's telffnfi me truth? 

Fwdoni of tli* prat* 
it yuu read movie ads, you kn ow new 
each one finds a short phrase from a 
review that make i rt sound like u fhe year's 
best! r Well,, some detector makers play 
the same game. 

Hut we won't play games, poiow are 
the overall results of the three most recent 
independent tests of radar detectors. 
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Although each staff of enperts used 
different methods to evaluate the delec- 
tora, their conclusions were unanimous; 
Escort and Passport are winners. 



quency response is rated at 50 Lit 16,000 
He plus or minus & dH. a number that 
just approaches high fidelity. If Lhi- 
R50596 cost less I wuuldrft complain. 
Hut at $3000 it hardly svmis fair to have 
to rely nn extra hi-fi components to du 
the job* 

Late News 

Before this year is out, Sony will begin 
celling video cassette recorders in the 
VHS format, which is the largest-sell- 
ing kind worldwide. Meanwhile, the 
company will continue marketing Beta 
amt 8mm video gear. Stayed timed for 
details, PM 



nmrw i oh puff 

Call us toll-free (1-80Q 543-1G08) 
and well send ynu the complete , uned^ed 
Hosts. Read exactly what (he experts soy. 

How to order 

We sell direct to you. Orders In by 
3:00 pm eastern time go oul the same 
day,Shd we pay fen UPS shipping. Overnight 
Federal Express delivery \s only $10 extra. 

If you’re ootcompletely satisfied within 
30 days, return y&ur purchase. Well refund 
all your money, including return postage. 

R>r top-rated radar protection, Just 
call us toll-free. 



TOLL FREE 1-6CM»'54S4«08 

i Cal WM-riiBam-Ilp^i.Sirt^ ■6unSh»*fS , h 

ESCORT 

rahar kWRMMG rgcsVpa 

ESCORT S24S I CWrr^. rtuitf 4Jj||»- 



PASSPORT 

PASSPORT $ 2SG -oh hh, ado H523t*i i 

Cincinnati Microwave 
Department GW43 

One MPcrowave Plaza 5 

Cincinnati. Ohio 48249-9502 



For I .formation, call toll froo 1-800-543-1608 




Radar detectors: 
Which are really best? 
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ON SALE MARCH 27 
THRU APRIL 12, 1988 

At Most Jt mart Storm In Th* USA 



In rial lad 1 



49.47 



Sale Pride Ea, Super 
Struts* tor Omni or Horizon, 

GM A-body, X-cars , , , . , la. 54.47 
ford, Mercury to., 59.47 

-Goi-Mshe AA cw?*!**ta^SlOrTOi 
pea «K*o MJicri^ pm wvcti cuii aitra 
flp rna«v COi W(h 

** &GC*m*ri\ 



9.97 



Carryout 
Sale Price to, Monro- M otic 
heavy-duty shocks in sizes to fit 
many U.5. and Import cars. 

Carryout 11.97 

Sale Price la. Monro- Mafic 
Plus gas-charged shocks in 

sizes lor many U.S., import cars 



19.97 



Carryout 
Sale Price Ea. Gas- Mafic 
shocks for ultimate riding com- 
fort For many U S. import core 

Carryout 23.97 

Sale Price ta. Gas-Magnum 
shocks in popular sizes to fit 
many pickups, vans and RV"s. 



Shocks Woman t&aa for As Long As You Own You Car 
Insfafloiicm Aa/oHoOe Only m Storm Win Service 
•Darted -owfify. eA&tia b in ik s» 



W7HROE* 




mqPtKi 



Maihtn Offer 

G^f 1C 1 , 9? 0OCk Wh#fi rthj Pumhcue Any 4 Ga*-MoH£ Unfli 
Ot 23 97 WNn T&u PUreftoi* A <1ch- M agnum Shoe h :■ 

-Dfricrii .mfBnm 






SCIENCE 



BY TIM COLE 



Antarctic Contemplations 




rs NUT HARD to 

develop a profound 
appreciation for the 
v&gtnMd sund the splendor of 
l he con tint 1 Fit nf Antarctica. 
.All you have to do is stand at 
two in the morning on the 
.shore of Ross Island sold scan 
neroBs fro aen Me Murcia 
Sound to Koetllilz Glacier, 
metamorphosed by ihe low- 
lying Sun into a sweeping 
Hmter pathway* 

From this vantage point at 
the foot of .-5 teaming Mount 
E rebus r you can see nearly 
90 mHt*H up to the rooftop of 
Antarctica^ virtually unal- 
tered since it splintered 
away from the vnegaenniin- 
cut Gondwanalaod ISO mil- 
lion Years ago and slid into 
place at the bottom of the 
world. 

Bui, as mir itory on Ant- 
arctica in this issue suggests* 
views can change with the 
viewer. To the astronomer* 
Antarctica Is a simple pint- 
form, a convenient tnean^ of 
positioning sensitive tele- 
scopes and cosmic ray detec- 
tors. To the murine biologist, 
Antarctica is a handy way of 
Finding and studying Wed- 
dell Sv 1 1 ■■ - -id Adelio Pen- 
guins. To the gtacual-gcoln- 
gi.st, I he grand es, schjsE s and 
basalts of Antarctica are a 
link im the past, a window on 
the future, A unity of vision 
begins to emerge only when 
you have a chance to digest 
and synthesize the various 
altitudes floating around 
America's laboratories at 
McM unit) Station, our princi- 
pal Antarctic haste. While 
building our knowledge of 
the Earth is uppermost, 
these Antarctic investiga- 
tor* all idealize that the shad- 



The Sen at 2 am. brithei the MtMurCfd S£3 I Ct With S golden light. 
HeJow. AmecJca i sclent If It outpost. McMurdo Station. stands rough 
and ready an Ifte shores oF flois EiEind. 




ow of environmental change 
could one day creep north 
from the grip of The Ice. Pre- 
dicting ifaiul when that hap- 
pens is a sole preoccupation 
far some. They realize Ihe se- 
verity of a melting ire sheet 
or the Leilas trophic conse- 
quences of a decaying iiione 
shield. 

However, beyond its role 
as environmental bell- 
weaiher Antarctica is also a 
social phenomenon, an ex- 
peiiment in collaboration by 
a diverse .societal mix. Ever 
since British explorer Jamea 
< !ook sailed south of the An(- 
anetde Circle in 1778. n fasci- 
nating cast of (Hihir pioneers 
have descended un Antarcti- 
ca from all corners nf the 
world — Russia's Bellings- 
hausen in Itflbi, Britain's 
Ross in IH-31 r France s Du- 
mont d'Urville in 1840 fc Nor 
way's Borcltgrevink in ISHJii 
Australia's Mawson in lb 1 2. 
Nur way's Amundsen and 
Britain's Scott in 1911. The 
Antairtii 1 Treaty, formed In 
1959 and ratified in 19G1. 



lushed friend and ideological 
foe into to rough communion 
based on the quest for learn- 
ing. This example of intmue 
lioual cooperation hi refresh- 
ing. But the harsh limits 
imposed by frigid winds and 
unending ice make coopera- 
tion the only possible means 
f if survival, political or other- 
wise, in Antarctica. Because 
it is. so inaccessible, the Unit- 
ed States and other mil ions 
have always felt secure in 
neither claiming Antarctic 
territory nor recognizing the 
claims of others That’s easy 
la do when you realize how 
difficult it is In live, work and 
travel In thus land of terrible 
emptiness. 

The optimistic dorumcnl 
that governs inter govern- 
mental affaire on Antarctica 
comes up for review in 1991. 
Some administralors in the 
National Science Foundation 
are con fide nE that well- 
meaning nations will seek to 
rfi m j ji isc \ he s pint 1 1 f l-i mper- 
jiLloii that has graced Antarc- 
tica for three decai Jds. 



Others aren't so sanguine. 
They suggest that the Ant- 
arctic Treaty— and by exten- 
sion the health of the Antarc- 
tic biosphere— could be 
threatened at any time by 
the withdrawal of just a 
handful of the Antarctic 
Treaty's 25 signatories 

Already, there are signs 
that the continent may be 
subjected to environmental 
pressure in the near future. 
In January, 37 nations met in 
New Zealand lg establish a 
legal framework for mining 
in Antarctica. Japan contin- 
ues to harvest endangered 
whales off the Antarctic 
coastline to satisfy appetites 
At home. Commercial fishing 
operations continue to 1m 
peril the mighty mammals' 
£Y.r nl chain by destroying 
krill, E hi 1 tiny shrirapHke 
creatures whales Coed on. 
Some countries* notably 
Chile, have suggest ed open- 
ing the South Pole acid other 
i n ji cces si h I e a r t? ll > Lot q u r 
ism— tn the eonsternatioi] of 
maqy purists. Arch environ- 
mentalist grul|p£ JLki- Greer- 
l h,' Liui 1 e v en up j jurfe | jiuee* Li ke 
M c M u i r d j a St alia n — h i gh ly 
functional if .somewhat un- 
sightly scientific outpost*. 
These militants consider cat- 

ast rojdifr any intrLisiori un 
A n L a ret i ca — re gard 1 cs* a f 
the purpose. 

Amidst these diverge 
view** Lh Eire’s obviously 
room for compromise. But 
it V good lo remember that 
the immediate future of this 
as yet unspoiled region tin 
our soiled and sullied planet 
will depend not un the vaga- 
ries of climatic change, but 
tin the wisdom and strength 
of man, M 
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OLD HOUSE RESTORATION 





F THE ORIGINAL 

lighting fixtures are 
still u part nf your old 
house. you're one of the for- 
tunate few. More than likely* 
these antiques are long gone 
and have been replaced many 
times over the years as pre- 
vious homeowner strived to 
keep up with the times. 

What can yusi do in bring 
the prof 3 e r \ se r i [id lighting 
buck to your hornet Fortu- 
nately. a small group of re- 
production and restoration 
lighting specialists can fulfill 
your needs. There's always 
the antique route p too, but I 
don't have to tell you how 
time consuming, and expen- 
sive. St can be to find period 
fixtures this way. Before you 
begin your hunt for any light 
fixture, a brie f ex phi nut in n i if 
some of the differences evi- 
dent from period to period is 
helpful. 



Two good examples of reproduction fixtures are the Willow Lantern 
| above | and CalGniaF Hall model [below) from Lt. WHJard Mg$n. 



BY BOB VILA 



Period Light Fixtures 



of some appears on page fsl , > 
Their stock is so unique and 
ever-changing that catalog- 
ing inventory is usually im- 
possible. Many times, pa- 
trons select restored fixtures 
frum photos sent through t he 
mail. Some of these shops 
also offer custom repair 
work. But the cost for this 
type of service can he the 
same as buying a whole HU- 
Lhenticiilly restored fixture. 

Trying to forego this ex- 
fiense by searching salvage 
yards for an original fixture 
Eh certainly a hit-or-miss 
proposition. IVu rarely 
heard of anyone findings, fix- 
ture «f much value this way. 
Remember that these places 
are visited regularly by an- 
tique experts who know 
what they're looking for. If 
you were lucky enough to 
find an unrestored light this 
way, don't forget you'd prob- 
ably have quite a bit of work 
to dn to get the piece in shape 
to be used today. 

The same in true of an im- 
rcHtrjrtjd piece found as is in 
art antique shop. Add on the 
cost you'd have to pay to re- 
store it. including the rewir- 
ing necessary to bring it up to 

f /"frtrwr ittni to itrujtl VjJ ) 



The changing 
fixture 

For the most part, the shape 
of a fixture is dependent on 
Its function, while its style 
w as dictated by the embel- 
lishments of the day . Must of 
the early chandeliers and 
sconces popular in colonial 
times were powered by can- 
dles or oil. Caudle burning 
chandeliers were hung by ei- 
ther a chain or honk — the 
flames were usually left un 
covered and most were made 
of tin or iron which darkened 
naturally as the fixture aged. 
Sometimes the metal was 
painted, as were the turned- 
wood centers on fixtures in 
the late Ikth century. 

Then, lighting changed as 
technology progressed. Gas 
lighting became available 
during the Victorian era and 
lighting stylos, like every- 
thing else, became more 
elaborate, Now chandeliers, 
culled gaaoiiers hung from 
brass-covered pipes, which 



Contributing Editor Boh 
Vila is host of public televi- 
sion js "This Old House." 



supplied gas to the fixture. 
Ornamentation, often in the 
form of brass or iron filigree, 
embellished the upward fac- 
ing umu. Glassware usually 
covered the flumes. 

The advent of electrici- 
ty— and the light bulb caused 
other changes. No lunger 
was it necessary for fixture 
arms to point upward to ac- 
commodate a burning flame. 
Now the arms of chandeliers 
and other fixtures point 
downwards. Gum hi nation 
gas. 1 electric fixtures, found In 
chandeliers and wall lights, 
were popular from about 
lHuri tn 1320. Designed for 
both types of power, these 
fixtures had arms that faced 
both up and down. (There 
was a practical reason for 
this. If the electricity went 
nut, you still hart gas as a 
backup.) 

The sinuous Art Nouveau 
style of which the popular 
Tiffany lamps are a part, 
lasted from about ISfttl to the 
st art of World War I. This 
style was mass-produced us- 
ing metal alloys and inexpen- 
sive glass. But today, the 



fine work of the Tiffany stu- 
dios commonly sells for tens 
of thousands of dollars. 

Next, fixture* were hung 
from chains, with targe bulbs 
facing the celling. Art deco's 
geometric, linear designs, 
which lasted into the early 
4 (.is, continued Louse this in- 
direct lighting with large, 
ceiling-facing bulbs. 

Finding whdt 
you need 

To restriratinn purists with a 
real healthy budget, antique 
fixture* may be the only ac- 
ceptable way Logo. Although 
harder to find and usually 
more expensive than repro- 
duction lighting— authenti- 
cally restored antique fix- 
tures can he found. It has 
been my experience, though, 
that Home restored fixtures 
have reproduction parts. To 
all bill the most astute an- 
tique buyer, these pieces 
may not he apparent. 

In addition to searching 
through local antique shops, 
there are companies that 
specialize in selling restored 
antique Sighs, fixtures. (A list 
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The New Cordless Freewheeler 



. Gives a hand 
wherever you need it 







!* 




The new cordless Freewfaeder 
gives you a hand with lots of 
different projects, like sharpening 
lawn mower blades, grinding rust 
spots or sanding sticking doors. 

The Frcewheeler is a 
compact rotary power tool unlike 
any tod you own. With speeds 
of 15,000 and 20,000 RPM the 
Freewheder cuts, grinds, sands, 
routs, drills and polishes with 
amazing precision and accuracy: 

It accepts a wide variety of bits 
and accessories, so you can accom- 
plish an am load of tasks. 



Up on a ladder Under 
the car hood. Out on a boat deck. 
Or right at your workbench. The 
cordless Frcewheeler gives you 
easy access to hard-to-reach or 
delicate projects. 

See the Freewheeler 
from Dremel at your local hard- 
ware store or home center. 

Or call 1-8W-852-08S2 
loll free for more inform- 1 
aliori. M 

it's almost like 

having more than Jfift 

two hands. Hflj 
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GortifessMoto-Tboi' 






firestone 



toMiVK taRML4NCE KADtAIS 



Driven to Win. 



Ask Firehawk driver joe Vardt 1 , and hell 
tell you to forget the other guys. In endurance 
raring, the real fight is to keep on going iong 
after your body says it's time to quit. 

"That's Firestone Firehawk Endurance 
Championship racing. Ail of it on perform- 
ance tires we build for thestreet likeour 
V-speed rated Firehawk 5V ‘'and H-speed 
rated Firehawk GT."'* 

Over one million high speed miles in our 
first three years of Firehawk raring. Close to 
2^J0ll cars. At Americas toughest tracks from 
Setting to Sears Point, Road Atlanta to 
Watkins Glen. 

So if you're looking for performance tires, 
look to the ones proven in endura nee rad ng 
like no others, Firehawks from Firestone. 
Where we'redri vingharder to win you over. 



- 



''The Real Battle 
Is Always 
With Youmlf" 



*ln competition, Firehawk performance radiais are modified bv shaving their treads to raring 






OLD HOUSE RESTORATION 

(Cont i n wcrfftwiipagc 

L(jfl iiy " ^ standoff 3s. and replace any 
mining pieces, and the final cnst may 
turn out to be more than bargained for. 

The lighting manufacturers devoted 
to reproducing period fixtures have 
made this process easier— and in many 
cases,, cheaper — for you. Must period 
reproductions arc made by hand in small 
shops and sold direct Lhrmigh catalogs, 
tA list follows. ) Knmt* of these are aecu- 
rate reproflurtions of old fixtures found, 
in museums, private collections or old 
lighting catalogs. Others may he based 
on one ofthese original lights, hut 
adapted in .some way to appeal to to- 
day's buyer. Still others may be de- 
signed with only the feel of u particular 
period in mind. Since many aren't, la- 
beled a h such, it can be difficult to tell 
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■ MnWi-ll'n, liu., 4 Mi [luti- !i IT I , S^u^Lliln, i'A 

■ l J c-rH3i| Fifcturm. 1 Mum SI., tTwHU'n 

■ ftrfaQlmr IhiL ilTAItidfeiin Avr,, Nr^ 
V.jrk, NY Mfcltil,ti!ai7T2-LT4(i 

II iii'juvrUfltMi Hntiw Turin, MIL Kkirimorr. 
(Nsrtla.HU JR ^ 17. HiUGlitflSMlTTl 

■ Kenaii^tnfp MmiiftjiPiiP, lot,, I 1 . Ll. :MIO r 
Uk* r Srir hi , BA E MKt'i, ^ 1 ;0 r ,! i:£- 1 1 - f i 

■ Itn^’ Etwtnf Cn . IriL 1 ,. IU&1 tWy LduiHt Av&, 

Botffclyh, NYll^M. [f IhKkEMsJJIl 

■ S*.m- PttttHmiin. Rust 15, Kubnar Rd. . T.iih. NM 
H7ri71.<Ji«ro7nH-EKiia 

■ Vidunun IdEhUrifbern, Ltd., E'D. Hux ASo. 
Slrti; Hill, NY lfe;i.CW4lillfriapn 

■ VkUirkm (P-Lihtfliirtmn LurfitirE Cg LI| IM>. Itua 
77U, Mir.n.^.1™. MN &HJW, ciilflSM 

■ Th h W‘^hiiigl4hEi Ci>»|ifti-i‘ Wiirkn, Knulh S L . . 
WimhinKtttn, (.TNfiTIti, (Blb)HDIt7Asr7 
Ptfjilrrss.ir r^lfimlAntiqur liprhtinir include: 

■ Th.- Apvlu-tvrEUr III AllLluLH- WurL-hiOlUi, IT tKi 
Bunk Ml , , OtUWft, < HlLtriiH, i nwiilft K I P HH H. i Hitt) 
GAirlHlK 

■ Aiilhculif IJifhUnfi. iV&N iSraifHi Avi-., >1 tij£ N l 
V f<x«l Mi 07L1 1 1 tail J 5UH-T4SI 

M City LijlhLri. Ave. P Cam- 

hrklioN JH A ULlt-JM, |U17> 547- NIKI 

■ C..a#iikidvL 1'iim 1 , lE£i EYcddnit Bmldyn. N Y 
1 13E1 fi. (71 H y 7H1+- TISiN 

■ GnvV Antique Lichtinje. IL:iH3, r i WiLOiirt- Blv((, 
Wert, Lx.- AngELw, C’A 90U2&. LSI a) 47S--i47E 

S IIhH AittlLiuen, ci'u Minimciulh Anliqub- 
Shunj^, -17 W Fmm St.. R*i\ FUmk, NJ OTTOl. 
caonM2-7aTi 

■ I llitHl nou^ LieliLivi^ r 3 i(Q£T» Pj Umars Si., San 
Frand^ir. OA 34115. (-1151 

■ WitfrLtiwtr INn.-n., Husl llKi7, Krivnrdiunk, MK 
IMiil, (^71»iEfr4MliH 

■ Yankee? L’rafLsiium, <'umniEhJiWL‘iiLth Kd., 
Wnyl-iiwl. M A III77H, 



whatV wh&L Sl.i. umIl j s> youVtr a histoii- 
an nr an antirjui 1 lighting ^jaaialint, you 
might m\ km?w what you're buying. 

Getting help 

If you’re serious about choosing an au- 
I hen tic fixture, I her?- are two l>oi>k«4 
worth looking at. The I'resiTvalion 
illHHI H. Strict N.W., \\ P ashing 

trni, r>( ' 2tiiwNi)plarvH|iipublishi^A/m^ 

For Hisltirir Building* ibis month, 
Written by fiogor \Y. Mmw, an author 
ity pm the sobjovi . tlu- houk >(un.- light 
ing from the iTth century to Witi, mid 
will help you rhoose appropriate [icnmi 
fis Lures. Availaihle a! bnotsMiuvs nr di- 



rect ly fn un t he | pu blis ht ! r fi n r S 1 o, Do \*\ h I , 

Another good hook that u ivers fix- 
tures from the Iw^b- totiir pn ^enl i- 
Electrical Wiring And Lighting ft r His- 
f( iru 1 A m rrim n B u ild ing s . wriUcn I jy 
Max Kerroaml JVtrlissa t jpok of The 
[ 1 rep* 1 rv at ion I 'urt m u^hip.. J t 's a v ai tsi b I e 
directly from the publisher* Aft" Nor- 
tekCo.i J>TjKamue3 Bsimel Filvd M New 
Red fi i rc l , M A 027-lo for £ 10 . \ ! "^ pi h 1 . 

So, you can see there are many 
choicer to lie wa\]i L when chi Hosing jn'l'i- 
iH I lighting. Knowing what yt>u're louk- 
ing fnr the firii step ill making ;m 10- 
teliigoiiE division anil thiHJsiug a fi Mure 
y t pu 1 i hi * \ in pud l \ j ha vt i n y h plj r hi pmi . IM 



IT MEASURES 



UP TO 250 FEET 



IT CALCULATES 

ADDS, SUBTRACTS, MULTIPLIES 

IT COMPUTES 



SQUARE AND CUBIC FEET 



ALL WITH JUST A PUSH OF A BUTTON 




IW'W 




ih? kernel* woy tot. 

ond cuhie letrP . . . Card l_ _ . . 

LudoofS- Qr out. WirK 10G% cojwO 
enc y, betaine $0N|N 5 < ireprrfp f 
adjuils Ip temp 
ettiJure chfL^H 

Ubratanic mjws, along wjltl 
lophlilicdted electronic circuitry 
camp^ele ^it^i mulOpiic memory -Ond 
huilr-in toltutolaf dtHth O tiU Dawn 
lo qLiorler inches [or cnntimeters.1. 

P*ocko 1 uzv d affordable 
Pan L he wiLnaul 4. 

SONIN 60. ^Aeasureiu-p Ia6^ feel. 
SONIN 150 MeasLire$up to ISOfeei 
SONIN Mu<ityreiiijf3 PO 250fert 



NOTHING MEASURES Ui 3 TO II 



Avuilab r notj 1 tfc nl puOi<;ipci'i'’t| Hcirdwa'i- H^nle Ce-'V*- u!>‘J Bu>' J.”ij Supp v Sl.-jr-* . 
Qr ml SONIN LW».2?375U. In N r ; 1 flU 7?SG7C7 
Sanu' he. wh.re Plun^ Pacd SctiMdul-? N r "05^3 
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Reliability: 




Profile in i m I ity #5. tor the 7th war in a raw tamers of Ford Motor Company curt and trucks 
have reported fewer problems, on average, than owners of an y other vehicles designed and built in 
North \mcricu 7 Aral this nttitthifity is harked hvfbrrlmth a fi wnr/hOJiOQ mile ptmwtmin 
warranty on all Ford. Mercury and Lincoln cars and Ford fight trucks.** 



FORD 

MERCURY 

L IMCOl N 



One more reason 
Ford Motor Company 
has designed and built 
the highest quality 
American cars and trucks 
for 7 years running. 




Quality is Job 1. 

FORD ■ - UtHCt'-kT ■ KoSD TNI'CLH - Mlllb t'KAi fnlts 



“Bawd im JkEi uveragr (if uwrirr-rrfH irh'd pmlilHm!- in 4J wnffi of surveys nf mndek deagned ami fcujtll in Nonh Amrnrai. 

**Ki h ri|rMiiom and dedm-iibir apply A*k ynur driller fur a copy nf dii* limilnJ warranty. Buckle up— Together we ran save lives* 
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PM COMPARISON TEST 




Fast and furious fun 
with the affordable 
2-seaters. 



BY TONY SWAM 
Automotive Editor 



A ffordability, tike good 

kinks* h a concept lhal's u]jen 
to considerable interpreta- 
tion, Out 3 man's affordable is another 
man's unthinkable self-indulgence, 
ami like so many other things in life it 
ultimately comes dow r n to disposable 
income. 

However* when it comes toapoils 
cars, it h s pretty clear that the number 
of machines most of us might regard 
us affordable has thinned somewhat 
since the heyday of the British roail- 
aler. Even with a cutoff us high as 
$£11,000, the list dwindles down to u 
precious feu . We make it to he about a 
lutif-dozen, in fact, and a couple of 
these — the venerable Reitone X/14J 
and Alfa Romeo Spider — represent 
only a liny slice of Libs small segment 
of the market. 

Accordingly, we've grouped the 
four cars that constitute the heart of 



(he under-$20 h OS)U sports car mar- 
ket— the Honda CRX Si h Pontiac 
Piero GT, Toyota MR2 and Mazda 
RX-7 — to see just w r hn r M who. 

Assessed on a basis of power- in- 
weight and general vehicle concept, 
we cvvpected (his foursome to be quite 
comparable* despite some fundamen- 
tal difference* in basic design (one 
fiont-engine/froTit-dri vc . two nuil-rn- 
gine/rear drive? and a fro. nt -engine 
vear drive). 

That was the plan* anyway. A real 
shootout. Hut what emerged after 
four days of c ire-shredding in and 
around Santa Barbara, California* 
was a cross- section sufficiently di- 
verse lu make us a bit reluctant to 
name winners, losers or also-ituis. 

Each of these ears has its own jsecu- 
liaraet of strengths, each has ils 
draw backs r and each has iis ow n dis- 
tinctive character. 

S3 



POPULAR ME CHAJYICS • APHII 





Best of all p each seem* quite likely 
trj reward its owner with plenty of 
driving fun. And after ull. that's ? he 
main reason ears like these exist in 
the first place. 

The combatants < irtb pivsented here 
in alphabetical order. 

Honda CRX Si 

All-new for 1988, the CRX Si repre- 
sents in improvement on a near-per- 
fect original. Honda's popular super- 
scooter has a longer wheelba*ie, ex- 
panded interior volume and a potent 
new 1.6-9 iter 16- valve engine. 

The remarkable design resources 
thal Hone la hringw to bear in the area 
of ergonomics and space utilization 





>hu\\ in sperUiculur m I vantage here, 
There seeing to Ik! more VMlumeirmlde 
the t TtX l hun It ^ tidy exterior dimen- 
sions cun possibly isilrrmmd. Lcgroqm 
m capable of sin.H «mmiM lilting even i he 
tallest drivers, head mum is at least 
adequate for mu*l and the little Hun- 
da's cargo volume is nothing short of 
remiii’kahle — nni In mention the best 
in thisgnkup. 

Therms, a new jirivacy panel under 
the rear hairh, u rut her flimsy jsiece 
that neverUiEdeas gets the job r lant^ 
niid this wit* the only CRX iiLstallai- 
tU>n that drew any negative fit-ami - 
finish response, inside or nut. Honda > 
hnisti lit Lie traffic-sorter exude* cure 

and quality from end tnend. 

Seal i ] ig, tof i . ■ ! few pit mil fu l p ra i.fle r 




Variations On A Theme 

A LTHOUGH these iwo cars fell outside she 
scope ot our iesl group— the supercharged 
MR? because its pawe-r-to- weight ratio was 
well beyond the others, (he RX-7 convertible because it 
nudged beyond $20,000— we d be remiss to ignore 
them . So we in eluded them i n ou r gone ral testing hut will 
only report on the qualities that make them special. 

Toyota MR2 Supercharged 

Bump engine output by 30 percent and you expect a 
quicker car. and that's what the supercharged MR? is all 
about With 145 hp at 6400 rpm, the blown MR? hits 60 
mph in about 7 seconds and covers the quarter-mile in 
lust a little over t 5. 

Thai's quick, alright Quick as a snake Bui carrying 
the snake parallel a little further, this car seems able to 



do of her things quickly , things you don't want mode. Its 
not difficult to find yourself with the tail hung oul in full op- 
posite-lock o verstee r. suggesting that perhaps i A 5 hp is 
more than this chassis can handle comfortably. 

Mazda RX-7 Convertible 

The weigh! lhai goes with convert ibilization— in this 
case about 375 pounds more than tne coupe — keeps 
the RX-7 softlop from being athnll ride Nevertheless, it 
shares th e relinement and competency of the RX-7 fam- 
ily thanks to the designers concern with chassis rigidity. 

However where Ihe RX-7 raglop really breaks new 
ground is with a development called the "wind ttOCkdr 
a simple liffle panel thai flips up behind me rear seats to 
baffle the breezes that commonly make convertible 
drives cold and uncomfortable. The design of ihe lop. 
with ahard center panel, is also innovative, and the car s 
top-down appearance is simply a knockout,— 7. S. 
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nothin commemorate* long 

domination of Lhf International Mo- 
tor Sport* Aasn, (IMSA)GTU (IbrGT 
under 3.0 liters] racing el ass, hut as 
the lest results indicate, the on-track 
heritage is well insulated. 

Pari of the problem lies with this 
car’s engine. Rotaiy engines are his- 
torically anemic in the low-end torque 
department, and the RX-Ts twin-ro- 
tor LiR runs true to the breed , It 
takes some buzzing to get the car 
launched and a certain amount of row- 
ing around in the excellent 5-speed 
gearbox to stay in l he sweet part of 
the powerband. 

On the other hand, the rotary is 
among the most pleasant traveling 
companions devised by man, one of 
those rare engines that require con- 




particularly when the day’s acti vities 
entailed the unwinding of mountain 
roads. The Honda V solidly bolstered 
buckets kept drivers squarely in Front 
fifth* wheel regardless of what was 
going on outside, ami if there was any 
criticism to 1* made it was for a hit too 
much enthusiasm: We're sure that 
some drivers will find their seats to be 
i im the firm side fur long hauls. 

Typically I fondu, all controls are ut- 
most perfectly located, giving first- 
time drivers a sense of Instant intima- 
cy. However, visibility, normally 
aunt her Honda strong suit, was some- 
what limited in the rear quarters and 
the new glass panel, below' the hatch 
opening, is useful only in backup ma- 
neuvers. The CRX Hi didn't exactly 
seduce anyone with its looks, either. 
Though undeniably functional, its 
lines seemed distinctly offbeat in con- 
trast to the other members of l he Lest 
fleet, and there were those who said 
they preferred the jaunty rollerskate 
look uf the shorter original. 

However, when St comes to assess- 
ing sports cars the critical jHjrtiqns of 
the anatomy arr well below the vision 
center, and the new CRX Si satisfies 
these regions double in spades. 

Hauled by a new sohe 4 -valve en- 
gine that makes M hp mure than Lhe 
previous Hi pnwerplant, the CRX 
soon established itself as the quickest 
member of the primary foursome in 
quarter- mile runs, even though Q to 
EjO l.tmes weren't quite as good as we'd 
expected. The I J> pulls manfully 
across a remarkably broad range 
—unlike most multi valves, the torque 
peak is a com mend ably low 2000 
r pm— and isn't as busy-sounding as 
Toyota's otherwise excellent l .fi. 

Handling w as a strong point for the 
original CRX, and it T s continued here. 
The suspension has been revised, 
with Honda a double- wish bone sys- 
tem front and rear, the wheelbase has 

been stretched 4 In. and the track is 



wider by 1.4 in. front r 2 in. at the rear. 

All of this adds up to a package 
that's wonderfully stable at any 
speed, as predictable as the seasons 
and utterly devoid of vices. Though 
the variable ratio steering has ac- 
quired annoyingly high effort t it is as 
precise as the original, with plenty of 
feel. Biiiking performance also mea- 
sures up to this high level of achieve- 
ment— again, the beat of the group 
— and if this isn't a combat-ready 
sh[] wroom s trick racer righ t out of the 
box, we never saw one, 

Mazda RX-7 GTU 

Though it lost some character and 
gained some weight in the transition 
from original to second generation 
[ 148ft b the RX-7 has also evolved into 
one of the moat user-friendly sports 
cars you're likely to find anywhere. 
Its balance rivals the delightful Ullle 
MR2, though it's a good deal more for- 
giving and Feels generally mure so- 
phisticated. 

The GTU is the sport edition of the 
RX-7 family, with slightly stiffer sus- 
pension and a little I es* in the way of 
luxo appointments. The GTU desig- 



sunl Inch checks, to make sure it's 
still running. Calling the RX-7 
smooth is like calling Brigitte Nielsen 
attractive. It only nibbles at the edges 
uf reality . 

The rotary engine is central to a 
sense of refinement that pervades the 
entiro car. Although the second gen* 
e ration RX-7 is derivative in terms of 
styling, it h beautifully finished with* 
in aia! without. The seating drew the 
top rating in this group, for its com- 
fort, appearance and wide range of 
adjustability, and Mazda's flash or* 
ange control markings lend a distinc- 
tive appearance to the instrument 
panel 

Leg and headroom art- plentiful, 
and even though the RX-7 is out- 
classed by Lhe CRX in cargo volume, 
it s the only other tar in this group 
that allows the option of more than 
overnight luggage. 

As we suggested earlier, the RX-7 
is a gratify iiigly precise and predict- 
able instrument for dissecting a 
stretch of mountain switchbacks. Its 
rear suspension, consisting of trailing 
amis, floating hubs and camber con- 
trol links, is the most sophisticated 
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setup this side (if a fill] active system, 
ami the coin bin at inn of the longest 
w he^i I mite in t he group ; >1 us re l-i t i v e ly 
genen ms travel pm v ides an excellent 
level nf ride quality to gu with the 
guod handling. 

In a way. the R X - 7 .seems almost 
nut nf place in this group, Amid ihis 
iievy of cocky little fi^htei^pbinerarsp 
the Mazda Inoks mid feels ifinre like a 
Grain] Touring machine— quiet, 
jHjised and polished. Them w ere epi- 
sodes in the Jest where ihe KX-7 had 
t ci work hard to keep up. Km it the 
tesL had included a run L-c say, Tu|s>- 
ka, the RX-7 might very well have 
been the consensus choice. 

Pontiac Fiero GT 

Since it first appeared in 1^S-|. the 
Fiero h:is drawn link sis a pretty face 
with nothing behind ii . 

The pretty face pari is hard In ar- 
gue with. While the RX-7V exterior 
drew generally positive responses 4 
the Fiero V Ferrariesqiie packaging 
was dearly the besL-lc Hiking shii|K j in 
Ihe group. Much better, we think, 
wi t hi m t 1 he nj )t inna 1 re; ir w i n g . 

However, we're also happy tn re- 
pent that the pail about no siihst iirn'e 
can now be consigned to history. 
Thanks to a total suspension revision, 
the Fie in now has the underpinnings 
Lu go with its seductive exterior. 

F i eri is pre v i ■ ms ly n i] let 1 out wi than 
assortment nf undistinguished parts- 
bin suspension ]>ieces — ii riu*vH ir 
ft’s u it end , ft >r * a xami - , and a m r h lifles I 
X-ear (Chevy CiLhUoil] transaxlr 
adapted for use in the Fie mV mid-en- 
gine layout. The rationale for Lhis set- 
up was that the cost of an all-new sus- 
pension system would have killed the 
entire Fiem project. 




AllhiiiiL r h the f'mirijiL chassis etigi 

iiri i^ did tin ii In -r -ill ttportU 

ear handling qualifies into this make 
fin system, it resulted in extremely 
.'ii it ride Llatiiin li i L^I ivr^H fleet ing ef- 
fort tluil seemed intended Lu provide 
isumelric exercise and uncertainty a! 
the limits of sullies inn. It required ex 
j ie rie nef k and eoi isi di *rable sk ill to U iki l 
liberties with this car on a twisty 
road. 

Equip; ted with its nwn susj Tension 
rumprmenLs, the Fiero becomes a 
much more tnmpati ion able ally for 
back road blitzes. Handling is im- 
proved in every respect— witness the 
Fie mV per forma lire in the s la I mm 
Steering effort, though still heavy, is 
daw n, precision is up and predictabili- 
ty is high. 

Although still a hit stiff, due Lu lim- 
ited suspension travel, the Fiem's 
ride quality has also been clicked u 
notch nr two more toward the civi- 
lised end of the scale. 

Resides being fastest thru ugh the 
slalom, the Fiem was also quickest to 
bb iTiph, despite having the highest 
curb weight in the group. Though 
CMV 2>-litor Vfi doesn't compare to 
the Japanese engines for techmflash 



or pi L it k hi i i>i | w pwi t. i J m a k e> | ih o it y 
of good old American liu'tpie. enough 
lo make the Fiero ju*l about as quick 
ask liHiks. 

I L aJ>< > makes quite a im! oJ gi. »h l old 

America a raspy grow l that's 

pleasant enough at low speeds hut 
w r iih a tendency to become inmisive 
in rx( ended frvev. ay run-. 

Elsewhere, the Fiero eon tin - 
ui's to lie a mixed bag of goods and m it - 
so-goods r Interior materials are high 
in quality and the seating is belter 
t Ii :u i a v y ■ rage P wi i h * 1 f -eei 3 L lat i tul sup- 
port, Kin I he cockpit is cramped for 
elbow room and l lie ingress egress in- 
dex is iju lie tier than sresn. 

Similarly, the action of the 5-speed 
Get rag gearbox is {Kjsiliveand glitch- 
free, but the location- ill op the 
Fie mV massive renter section — ‘is an 
awkward reach al Viest. 

Typical of CiM + tile si iiirid sysLeni is 
first rate, but the anulfig instruments 
In ill 1 1 inks rheapand the absence nfa 
gliivehnx isirritatihg. 

Luggage storage is [he Piero's 
weakest suit. Ail hough the official 
cargo volume is higher than the rival 
M R 2, the shajSe of this space, most of 
it conliiiried in a vertical well behind 




SPECIFICATIONS AMD DIMENSIONS 



HflhUFACTUflffl 

MODEL 


PflIEC 

ttST 

XS TESTED 


ETOINE 

m&ptAnEHFm 

(cl et) 


ENGINE 
HF NET 

IdHQUf OB -11 | 


FKGINE 

DRIVE 

l mm 


mms- 

MISSION 

tm 


WHEEL 

BUSE 

[in mm) 


LEM0T9 

OVERALL 


WIDTH 
OVERALL 
(It mm\ 


TRACK 
FHOHT REAR 

On 'mini 


Hondii CRX St 


SlQUQri 

Si l 5&4 


l ; SOHC 'fi-M-nivnn 
U7 0-1S9D 


I'Ob ■-. aiW.rp-n 
HO -r 2000 rpm 


trn^i 

Irndl 


B-Fifieod 

mirrua? 


flUOSOI 


147 fi37!?4 


u:, ? U&'A 


F ^7 l MH 
H. S7 1 1460 


MaidaHXT GTU 


Si^.4pn 

Slfl.flw 


?rmoi ^nnki«! 

ft'tSCm 


Ufr i-6Saorpm 
l .lfl ,V 'i . 'em 


Troiil 

mill 


maru.i? 


^ 7 7410 


*129n 


IfSftS 


F 57 i 1450 
Fl rie 7 1440 


Panfijic Fiero GT 


513.^9 


VC. OHV 
173.1 JDA7 


136 »«i'4'MXlrpm 
I6fi.:ai 36Mfpm 


mid 

mad 


■mamjfl!! 


93 4 2?T? 


165- 1 4190 


BS3 ! 1751 


F 5D7 1517 

s fin i«i&?y 


Toyota MR2 


6s?.atiB 
514. CM 


L4. DOHC t&MHw 
96 6‘lW 


Mb ' 6600 rpm 
ioO.-f 4&00?pm 


mkl 

ieoj 


!^-5CWC<l 

manual 


91 


1 5 594B 


IBWr 


F yf) 71440 
14 36 7 1440 



1 Besl AcniimKl whili? ywavirkg Ihfou^h Hcwpr rnfins xil*™i m-rmp, Oft ft pifwrl 
speeds provide index uf transienl resptinse 

2 {j-iofop gertoratod duting stead^stala liavuL Eirourid a 200-h tfifi circle. CFieri number re^ire^trnfs. an average ol Ihroe nitcuits 
dpckwise and ihree coun!! 1 ^ clockwise 
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the engine hay, isn'L very usable, It's 
hard txj imagine where a suitbag could 
be squashed into this ear. and even 
luggage fora very informal weekend 
[axes the Fiercfs cargo capacity. 

On the uLher hand, ears like this 
don’t pretend to be space efficient. 
They just wanna have fun. And this is 
something the latest incarnation of 
the Fiero knows huw to du* better 
than ever before. 

Toyota MR2 

If we're going to talk about sheer af- 
fordable sports-car fun, though, 
here’s the name that pops to mind 
first. Compact, balanced and fast 
enough to get the adrenaline pump- 
ing, the MIt2 loves to be pitched into 
hart! corners and buzzed on the exits. 
Though ifs a little less forgiving than 
the RX-7, a touchy balancing act 
traceable to its short wheelbase, the 
MH2 was designed for hard driving 
and delivers the kind of driver/ma- 
chine unity we usually associate with 
motorcycles. 

The 16-valve dohc 4-cylinder en- 
gine is perfectly suited to this sort of 
activity. Although it tends to sound a 
trifle busy when it's in the productive 



part of the jjowerhand, it revs willing- 
ly and delivers plenty of punch from 
about HnCHJ rpm fin up. Mated to an 
ou i aland i ng 5-Speed gearbox with ra- 
Lies well suited to the Ui-liLnFs power 
characteristics, this rates as the best 
powertrain in our group (though Uj be 
fair, it’s idmosL a coin tnssagaiiisL the 
Honda), 

Rated as a place to be when the 
scenery starts coming Inward you al 
odd angles, the MR2 measures up 
quite Wei) — betLef than Lhe Fiero, 
though not as roomy as either Lhe RX- 
7 or the Honda. Htill, Lhere’s plenty of 
space for even Lhe busiest driver, 
which is w hat counts with this car, 
and there’s also mom for a passenger 
to stretch out quite comfortably. 

Like the Fiero, Lhe mid-engine de- 
sign doesn’t leave much mom Tor lug- 
gage, though the shape of the MR2's 
cargo space seems belter related to 
reality. Another similarity — again a 
function of Lhe mid-engine layout— is 
noise in the cockpit. The Lfi makes a 
substantial amount of it, and the driv- 
er becomes a bit too aware of the en 
gtne in ordinary cruising. 

As you’d expect of a real driver’s 
car, control relationships are excel- 



lent, and the analog instrumentation 
is comprehensive, well located and 
highly legible. About the only com- 
plaint anyone registered concerning 
Lhe interior appointments had io do 
wiLh Lhe integrated headrests, which 
were awkwardly positioned for taller 
drivers, though the seats themselves 
were well designed and sufficiently 
adjustable. 

Workmanship is typically Toyota 
—high quality, inside and out. As for 
Lhe exterior design, it was initially 
difficult for us to think of the M R2 as 
pretty. But alter several days of bard 
driving, we began Lo feel that the car's 
bulks supplied an accurate portrayal 
of what lay within — a high-spirited, 
aggressive little street tiger that T s 
about a* much fun to drive as any car 
on the mad today* 

Conclusions 

As we noted at Lhe outset, uur conclu- 
sions arc multiple. There are no losers 
hen-. Alt these entries are good at be- 
ing apart* cars. It's just a question of 
picking out the one that best matches 
your priorities. 

For example, if sheer boulevard 
flash is high on your list, the Fiero is 
the winner, h an da-down* It’s argu- 
ably as attractive as anything from 
the entire world arsenal of sport* and 
GT machinery, and ha* new compe- 
tence Lo go with its good looks. 

If you want refinement, elegance 
and high back-road capability rolled 
up into one package, the RX-7 stands 
alone. 

If you’re into sheer back-read exu- 
berance, the MR2 is tough to Lop. 

But if you want sports-car perfor- 
mance with the asLounding bonus of 
practicality, wrapped up in a tasteful- 
ly outrageous exterior, Honda’s CRX 
rates as someth i ng sj tecial, 1VC 
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HYBRID DRIVETRAJN 
OF THE FUTURE 

PM concept uses imall, 3-<yllridcr motor and 
dynamo tor motor, genera tar to provide hybrid Internal 
combuillon.battery part -time 4wd. flattfrlcf would Supple- 
ment underpowered qmt motor for bursts of Acceleration end 
provide motors located in hubs of rear wheels with power lor 
brief bunts of 4wd when front wheels begin io spin. Vehicle 
could also be driven as pure electrical drive, with gai motor 
twitched on briefly tp provide power for acceleration 
at traffic situation* demanded 



Sources of future power may not change much, but 
there's a revolution brewing in delivery systems. 
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ffHEN WE THINK About jmwer delivery sys- 
leitts ill the next century, it's hard to get paiL 
"■ today. AAer Jill, we’ve already got full-time nr 
driver-solmrtbltr 4-wheel drive, 4-wheel steering, anti- 
lock brakes, nnlispin. a choice of traction differentials, 5* 
sjK'ed manuals, compuUT^nnt rolled overdriven, automat- 
ics with almost undetectable shift point? . , . 

Granted, U’e huh) to get id l these features in one vehicle 
(though It's intriguing to speculate on hnw many buyers 
would m 1 Utility lx* willing to pay Tor such u combination). 
The elrjsest approximation today is the Euro|Jcan Mer- 
cedes 4SIATIC, a system that includes Bosch 
computer-controlled 4wd, ABS, 
^ unt tap in and differential 

lucking. This 
system 



uses electronic throttle linkage and hydraulically actuated 
dutch ek :ii the different iota to eliminate low -tract tan con- 
trol problems from Lhe driver’s concern. 

However, the murkeL doesn't seem to be driven today 
by what is asked for, but rather by what is possible, as 
engineers fight for technological leadership. So we asked 
around a bit, did a little dreaming, and concluded that 
Lheiv’s still some drivel ruin magic wailing to unfold, 

To divine the future of the automobile, you have to took 
into other breakthrough technologies, anti imagine hnw 
they can lie utilized. At the moment, breakthrough* seem 
to lie limited to electronic* and materials, as mechanicals 
and hydraulics merely bold on, Stldden advances in mag- 
netic materials, such as GM'k Magnmjueflch, mean that far 
lighter motors art* beginning to appear. Superconductors 
aix* fmm-jmge news, as their useful operating tempera- 
lure rises closer to practical level* almost daily, Itan- 
cake motors, with Llieir high torque and taw 
inertia, are spinning off from the 
computer-drive industry 
In the larger 
outputs 
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rte^led for automotive use. Ami of course, now composite 
iTialLTiul.s are finding a wide Variety of atlUrnioli ve applica- 
tions* from the ordinary, suthaHcarb^in-fil>er driveshafL& 1 
which are now i|iiite common in rating, all the way up to 
the unique and exotic: high-speed explosion- proof energy 
storage flywheels. So when you take such new technol- 
ogies ami utilize the best features of each — applications 
and combinations arc: almost limitless. The key word to 
keep in mind is "hybrid, M 

Transmissions 

After decades of promises, the continuously variable 
transmission, or CVT, is still lurking just around the 
corner of universal usage. In E urope and Japan, low- 
powered econoboxes are available with the van Door ne 
steel link-belt running on variable-sheave friction pulleys. 
And Subaru is expected to be in production with an update 
on the bask system as early a* nest year. But even if CVTh 
do reach widespread application in tight vehicles, the re are 
still fundamental limita- 
tions that stand in the way 
of scaling them up to handle 
engine output capability of 
much more than 1LNJ horse- 
power. Add to that the 
finite gear ratio range 
— plus the fact that a clutch 
is still required— and the 
future of CVT seems a little 
clouded. 

On the other hand, there 
are attract! v e CVT alterna- 
tives on the near horizon, 
particularly fur perfor- 
mance cars* For years 
Porsche has been race- test- 
ing an experimental auto- 
matic-shift 6-speed thul% 
capable of running up 
through the gears faster 
than a manual shift* The 
Porsche auto-shift employs 
a pair of hydraulically actu- 
ated clutches* each clutch 
coupled to alternate gears 
(1,3,5 and 2, 4, 6). The net 
result is this absence of power delivery down rime between 
gears, compared tu the 0. 1 to 0.2 seconds required for typi- 
cal clutch and shift time. And what the racer gets is a fail- 
safe speedahifL 

Not to be outdone over here in the U,S.A,, Pole Wois- 
mann g one of the very few American engi neers to be 
sought after by international Formula One teams, has 
come up with an even better idea, ('ailing his concept the 
"digital shift, " he has found a way to install a dutch in each 
gear. Put in as many gear ratios as you like, t hen push a 
button for each one and # click TT ... in it goes. 

The racing application is obvious. Instead of waiting for 
engine speed to drop off to allow smooth engagement of the 
next gear, all that rotational inertia is put to work creating 
a vehicle acceleration surge. Imagine two identical cars 
racing wheel -to -wheel down the straightaway. At Lho 
shift, one lag* for an instant, while the other bunches itself 
forward hy a car length. Multiply this over the number of 
shifts made during a race — particularly a road race — and 
it's nut difficult to perceive a winning advantage. 

A disadvantage of the system at this stage is that it T s 



harsh. The firsL time it was tried at thedragslrip, the driv- 
er came in rubbing Lhe back of his head asking, "What hit 
me?" But after hearing w hat the digital shift had lopped off 
his elapsed time* he said, ll Wetl r I guess I'll learn to live 
wiLhit," 

I f neck s nappi n g gear changes seem too bars h for every- 
day use, keep in mind that electronic control logic can tai- 
lor such shifts to any application. The engagement can he 
substantially civilised — and with electronic throttle link- 
age, the engine speed can he modulated to provide shifting 
that's consistently smoother than humanly possible. 

This may not be a continuously variable transmission, 
but the weight savings and Lhe potential simplification of 
shift patterns, means that far mure combinations can be 
made available in the same package. For example, it + s pas- 
sible to get a 9-speed transmission out of two (FK|*eeds in 
series, with electronically selected split-shifts. And in the- 
ory. using multiple countershafts, you could gel 27 or 
even b4 speeds from the same number of gears currently 

required in a 6-speed box. 

Although these trans- 
missions still require clutch 
dipuuge to get the car mov- 
ing, friction clutch Li'chnol- 
ngy is not standing still 
either. The hoi iLem in rac- 
ing today is the sintered 
carbon clutch, with multi- 
ple drive and driven plates 
made of this strategic aero- 
space material. Not 
only does it have su- 
perior hot coefficient 
characteristics (the 
hotter it gets, the bet- 
i-riL works) ami longer life, 
it also has considerably less 
rotational inertia. Aild the 
rti i nored d e vc Is mm en L of an 
oscillating sutler-type uf 
disc engagement system to 
smooth the application, and 
you could replace the clutch 
pedal with an ekclrohy- 
i Irani sc actuator. Of course, 
with the potential of new 
magnetic materials, it's quite possible that all plate dutch 
es might somi^luy he replaced with magnetic fluid dutches. 

Fwd/nwd/2wd/4wd? 

Instead of the future belonging Ui urn? or two of Lhe above* 
it may very well be all of Lhe above. As for primary drive, 
fwd will probably be all buL universal, thanks to its pack- 
age efficiencies, though rwd may survive in some high 
horsepower performance cars. 

But the whole question actually revolves around other 
technologies, such as computerized active sum pensions p 
pan? compact engine packages ami th!=: development jhp- 
UuUial of electric fjower systems. 

Consider the future of 4wd, for example. Even though 
most manufacturers are scrambling Ln provide iL today, 
A1JS and antispin can control wheel rotation on virtually 
any coefficient. 

Likewise, active suspension can be computer controlled 
to provide stability tinder any conditions. 

There may still be times— low-speed traction on very 
slippery surfaces* for example — when 4wd is crucial. But 




Unique Mobility Syst ems pan-shaped motor, rated at 80 hp 
lrtltrrTiUiroi r J3 JhOwrt here driving Ihr r-rar wticeh, wtTh Inboard 
cSsc brake* and conventional iude shaft and CV joints. Rear wheels 
might be driven only when if action control unit scum wlwlipln 
on front wheels driven directly by gasorine engine and tMdt 
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instead of carrying around the heavy and space-robbing 
mechanical 4wd driveline, we may use light-duty intermit- 
tent auxiliary drives aL individual wheels, Grunted, shad 
drive tu the two primary drive wheels continues tu seem 
more efficient than any currently imaginable alternative, 
but in most circumstances when all four must drive p effi- 
ciency is usually nflimi Led concern. 

Either hydraulics or electrics could be used to drive the 
other two wheels. Hydraulic motors might be the more 
appropriate of the two. particularly if the fluid power is 
already on hand lor moving the active suspension up and 
down. 

However, as noted earlier, electric power certainly 
seems to have a much brighter long-term future. And it's 
noteworthy that this concept has not been overlooked by 
either GM — as an original equipment option application 
for Magnequench — or by aftermarket suppliers as a retn*- 
fit 4 wd package. Just think, not 4-wheel drive, but 4-wheel 
boast, a notice- wasted option. 

As conceived by Unique 
Mobility Systems, a broad 
tjased electric-drive devel- 
opment company in 
Denver, Colorado, the indi- 
vidual wheel drive 
motors might lie mounted 
inboard, with U- jointed 
drives halls. Their unique 
motor, a spinoff from [JIM 
Computer- taped drives, is 
nut a disc pancake motor „ 
but a fKiii-Khujjed motor with 
a sleeve- Lype jiermunent 
magnet rotor. With its 
grater diameter hjhI lower 
weigh L, this type of motor 
seems to he? especially ap- 
I impriaLc ft ir automotive aj>- 
plications. 

Unique Mobility's larg- 
est current design is rated 
at 4b hp continuous at 
12.UIK) rpm, with tempo- 
rary overload capacity Up 
to HO hp. fAs an auxiliary 
drive r it could he consid- 
ered an SO-hp motor, since 
it would likely be switched 
on only under cold and/or 
wet conditions.! The- motor 
alone weighs only H pounds or so. hut that of course doesn't 
include the mandatory speed controller and a Uhl plane- 
tary gear reduction to translate high output shaft rpm 
down to reasonable wheel speeds. 

Electric drivelines? 

Ileyonil auxiliary 4wd there are other potential applica- 
tions for elecLrie power, such as full-time 4wd wtLh 
in- wheel motors. There are significant problems to be con- 
quered with this concept, tu be sure. According to Dr. 
Nady Houles, ofGM Research, the wheel is a rather hostile 
environment for the most advanced motors. The shaking, 
vibration, dust and moisture are Loo extreme even for a 
brushless permanent-magnet motor. And whatever t he 
minimum motor weight it still adds to the various ride and 
handling control problems thiiL are generally associated 
with unsprung weight. 



HYBRID DRIVE MOTOR 



4HM4TI0F 



Still, the potential advantages of reduced overall weight 
and reduced driveline complexity make it the kind of de- 
velopment possibility the manufacturing in immunity can 'l 
afford to overlook. 

Looking even further inlu Lhe future, anticipated break- 
throughs in superennr I ucturs, lotteries and flywheel ener- 
gy storage can’t he totally dismissed as challenges to Lhe 
gasoline engine. Its well known, for example, that super- 
cooled superconductors are capable of producing dramatic 
increases in electric motor efficiency. And even though the 
cooling equipment wouldn't he practical in one of today's 
automobiles, it would be a mistake to discount the possibil- 
ity of ambient temperature supercomluctors coming into 
use as early as the next decade. 

Energy-storage fly wheels are also well within Lhe realm 
impossibility, .especially in conjunct inn with the new' motor 
technologies* which make fora good 2-m-l package. 
Batteries, the only current technological obstacle tn the 
completely electric car, are also poised on the edge of lhe 

1 1 puss i ble brea k t h rough 11 
category. 

In the meantime, Volks- 
wagen has demonstrated a 
clever hybrid gas/electric 
vehicle utilizing the best of 
both. The engine flywheel 
is replaced by a pancake or 
sleeve motor, which is 
clutched to both Lhe en- 
gine and Lhe transmis- 
sion. 1 n this way Jl p s capa- 
ble of serving in a number 
of roles— as a starter 
motor, an alternator, a 
motor assist to the primary 
engine or a vehicle drive 
motor when declutched 
fmm the engine. 

The VW system employs 
computer logic lo deter- 
mine the must appropriate 
application at a given Lime, 
and there is no risk of^nm- 
ning out of battery, 11 even 
w ith a battery pack that is 
only minimally larger than 
today's average car bat- 
tery, So it provides the ad- 
vantages of both gas and 
electric power: energy- 
storage density, ami quiet, smooth acceleration. The en- 
gine can be shut off at stoplights or in slop-and-go traffic, 
and then quietly re- energized for peak power or endur- 
ance. Even tlie weight (anally may be minimal, as neither 
the gasoline nor electric propulsion system needs to be full 
sire in itself* Anil as a mo re realistic consideration, il may 
be the necessary Iran sit ion stage for the industry to go 
fmm gas Ln elecLric. 

The technological battle rages between engineers with 
widely differing special interests. Will we have hydraulic, 
electric, mechanical or electric clutches, sending power 
through gears, (lumps, motors or torque converters? Will 
motors chassis- mounted or in Lhe wheels? 

These are all intriguing questions that premise to pro- 
duce some fascinating answers. 

Rut there's really mi question ahnuL who will win. Well 
all win. EM 




VWTOcBCFVEmj dyrunoc of jwvg as cjcnc-r aI dt Io icchargt ve^lkFe 

iaattectes. as root of to supply additional torque- w * primary drrve 

where cofidltlona warrant purr battery/eleclrlE drive. Clutch In 
center o 4 armature a operalcd by vehicle computer, 
engagwftfecngages engine or trwsrifdon from dynamotor. 
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The black -tie test is the one that counts 
in a comparison of these high-rent haulers 



BY CLIFF GROMER; PM Photos bv Humphrey Sutton 



k SGTE BEEN jmyinir fortbi-jMsi .vur.iv c-i 

year- 'hat 

' ■ hi#U»ry. In days past. y-> ; ‘ -•'iifi'.' .1 . ar ' he. 

14 V as l he famil y car. the eommut er car. 
perhaps the flporwciir, and gu-miL -on -Saturday -ni^ht car. 

Today, sjl t hat i? changed. ,Nijw, you onus tiny little car 
finigtmmuttfig. switch to a sport. utility vehicle when you 
flMuig, u&ifiEO over to the minivan when it’e time to 
haul the luds to Little League, jump into the museiecar 
when you want to sport around a little, and settle into the 
bock of the iimo for dinner at the country dub on Saturday 
night- In the reality of the ^SOe, it'a not unusual for a welt- 
w heeled family to own two, three, four or even five cars, 
Lf you’re a regular reader, you ’ll know that we regularly 
make comparison tests of just about every category of 
vehicle, from 4x4 sport/ utility offroaders to 4 -on- the- floor 
sport? cars. But frankly, we’ve given short shrift to the 
limousine segment. And as we realize that more and more 
of you will be making limousine purchase? in th e next year, 
we wanted to make sure you had enough inform Litton to 
make an intelligent buying derision. 

With that end in mind, we lined up three of the more 



popular model limousines -one based on a Cadillac, one 
based on a Lincoln, and the ne plus ultra, a limo based on 
a Rolls- Boyce. We gathered the vehicles at Union Grove 
Uragwsy just outside of Milwaukee. Wisconsin, and ran 
them through our regular battery of test procedures - 
with a few- exceptions. 

Our usual testing procedures were modified somewhat 
to fit the character and capability of uur test machines. 
For instance, we did not report on the cars' turning circles, 
simply because they didn't have any. Stridpad figure? also 
are absent because the cars couldn't fit on one. And w ho 
cares about those numbers anyway? Thrashing these cars 
through the corners at several Gs of lateral acceleration is 
the quick route Co reducing all the bar- filled crystal and 
the sensitive electronics of the auto entertainment center 
into a heap of worthless rubble. Then there's always the 
possibility, heaven forbid, of spilling some of the expen- 
sive champagne twe Insisted on Dom Perignonj. 

But don't get us wrong, performance did not take a 
hack seat in our overall evaluation. We did. Since our 
cars came equipped with the optional chauffeur feature, 
we did all our testing from the back seat -a procedure 





LIMOS AT THE LIMIT 
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considered controversial by some 
magazines. 

The cars we selected for uur test 
arc typical nf what Lhe average family 
would consider in the purchase of a 
npw r limousine. The first nf our t rin Lx 
the Rolls Koyee From Concept Couch 
Builders in Milwaukee, Wisconsin* 
There are two ways you can go here. 
You can bring in the family EolU (Sil- 
ver Shadow, Silver SpiriL or Silver 
Spur.!, and have the company extend 
the body and add their luxury pack- 
age. Or, Concept Coach Builders can 
provide you with a new model redone 
to their own specifications. 

However, by starting with your 
own car, the savings are substantial. 
A custom body on you r Silver Shadow 
chassis will run you about $45,000. 
Using your Silver Spiri I/Spur chassis 
runs the cost to about $56/000. Don't 
forget to add the c(jst of the car itself h 
say an extra $100/000 or SO. 

The car provided for our test was a 
EIH1 Silver Spirit, originally a short 
wheelbase model, priced at$125 ( WXt 

These dollars get you, among other 
things, a body extci^aiun of 51 [ /i in., 
full -vinyl roof + Linied windows, new 
paint, dual-battery system with high 
output alternator, new springs. 
Lmnsmiasion fail cooler anti inflection 
of the car’s many mechanical systems. 

The stretched exterior is eye- 
catching, but it T sthe reworked interi- 



or that really makes the difference, 
first there's the rear-facing bench 
seat that promotes family interaction, 
A power glass divider provides priva- 
cy for minor family squabble*, w ith a 
solid divider Tor major battles. A 
hands-free intercom allows con si a til 
audio contact with the chauffeur. 

Auxiliary" heating and air condition- 
ing controls will keep the family in 
just the right comfort zone, while 
Sony remote TV, VCE and Cl J player 
should keep everyone entertained. 

The Cadillat% an '87 model, and art 
'tt H Lincoln were both provided by 
Limousine Werksin Barrington* llli- 
nuis. Similarly optkxned and appuint- 
ed r twjt h cars feat ured a G0-in , stretch, 
the Lincoln emerging as a “long door" 
version w ith an additional ttin_ added 
to the door, gtsuvs and trim panels. 

Creature comforts of the Lkiuu 
Works machines rivaled those of the 
Lolls. A large number of buttons and 
switches on the armrest and in the 
overhead console controlled lemjwrd- 
ture, power divider window, remote 
color TV, VCH, A NT/FM /cassette ste- 
reo. irum service and s<Hin. 

Mcchanical features included 
transmission cooler^ extra radiator 
fan T heavy-duty suspension and over- 
size premium lire*. Our interest, 
though, was especially drawn to the 
walnut cabinetry with its decanters 
and crystal barware. 



Fully equipped, the Lincoln carried 
a sticker of $55 F 0UCJ. while Lhe Cm I iliac 
was a reasonable $49*500. 

All three cars, chauffeur equipped, 
were waiting for us in front of our ho 
tel, with caviar in the snack bins and 
bubbly in Lhe champagne bucket*. We 
could see we'd have our work cut nut 
for us. We piled into the Rolls and 
headed for the drag strip. 

Knroute we cheeked the mobile TV 
system in the Lolls, using lhe auLo 
malic channel scan, and the 22-t:han 
nel memory presets. Then we 
switched to VCR mode fur some das 
sic Bogey. 

Putting the video system through 
its paces w r ith the remoLe-controt unit 
still left us a free hand for cranking up 
the remote-corn ml Sony Discmun for 
our max volume test. There were still 
a few u n pushed buttons when we 
reached our destination, but it was 
time fnr our morning break. 

Breaking out lhe picnic table, table- 
cloth, snacks and champagne* Great 
Lakes Drag way looked more like 
Great l*akes Bistro. But we were ar 
tually hard at work, ten ting the crys- 
tal harware. This round went to lhe 
Hr.Ib, by virtue of slightly belter bal- 
anced stemware. 

The strenuous lest under uur belts, 
we turned to less exhausting activi- 
ties, on Great Lakes" quarter-mile. 

Getting times measurable by some- 
thing other than a calendar took 
awhile. The chauffeurs obviously 
hadn't been trained in the fine art of 
limo-Uiundung. 

When the smoke finally cleared, the 
Lincoln was the hotrod champ with a 
19. 12-second elapsed time at 7L42 
mph. Not bad when you consider the 
car's 4975-pnund curb weight. The 
Bulls was No. 2 in uur drag fesi at 
19.H2G seconds at 70.35 mph. while 
the Caddy chicked 20.25 see- 
und.Sj'tiO? inpli. 

The leisurely quarter-mile runs al- 
lowed us La do Borne additional testing 
nf the various interior ap^irntmint* 
while we rolled the power divider 
window up and down Lu shnul encniir- 
jigemenL to the drivers. This was ftil- 
lowcd by uur Hprawl-uul-on-lhi^seat 
Lest. The l.-addy was the hands -do w n 
sprawl test winner, whilf the Lincoln 
came up with the quickest pow er di- 
vider window time of 3.962 seconds 
for the full up-and-down cycle — of 
Lhe quickest limes ever recorded by 
Lhis magazine. 

We were unable Lu obtain any accu- 
rate slalom data because all that roll- 
ing around through the pylons made 
us a bit queasy. We hope to be able to 
pick this up at some future date and 
bring you a follow-up report. In the 
meantime, did anyone remember Lu 
bri ng the G re y Pmi| ion! nc 
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PERSONAL COMPUTING 



THE SUPER CLONES 

Once again, IBM is setting the pace for its personal-computer rivals. 

Here's how three top clones stack up against Big Blue's challenge. 




I F YOtTVE waited till now to buy 
a pergonal tom; niter for your 
home or office, you’ve hit the.iack- 
puL. Today 1 * PCs niter faster process- 
ing better graphirsimd more 

memory lKsiel earlier machine# — at a 
fraction of the cost. There's a PC for 
virtually every taste and jKieketbook 
these days, and even Lhe budget class 
of “clones'' compatible with IBM’s 
original PC and XT models offers un- 
precedented value. Popular Me 
r has it's looked at four computers in 
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the current crop of PC/XT compati- 
bles, Here's what wo found. 

IBM PS/2 Model 30 

Something old, something new. 

something borrowed — and definitely 

Big Blue. That sums up IBM’s Per- 
sonal System^ Model 3(1, the place 
hitter in Rig Blue’s much-publicized 
new lineup. 



Compared tu its predecessor, the 
IBM PC/XT, Number 3t) offers many 
important enhancements, First and 
foremost, you’ll get significantly nim- 
bler performance from an H mega- 
hertz tMHzl, zero- wait -state KOMi 
processor. Then, there’s the conve- 
nience and durability of high capacity 
3.5-in, disk drives that double data 
storage to 720 kilobytes tKB) per 
disk. Finally, the Misled 30 offers con- 
siderably better graphics display. 

IBM’s shift from digital to analog 
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THE SUPER 
CLONES 

video technology heralds u whole new 
look i □ Vi • graf ihics. The Model 30 can 
display up to 25B simultaneous colors 
(from a palette uf over a quarter mil- 
lion! in a stunning new video mode 
that renders VCR dike images at 32)0 
x 200 pixel uUiL > resolution. IBM's 
monochrome monitors tan display as 
many as ii4 shades of gray* Also avail- 
able Ls a high* resolution 04 U - 4h0 
pixel m«de r The Model 30 h s 64 U 
x 400 text m mle H a tick better 
than the 540 ■ 350 popularized 
hy the Enhanced Graphics 
Adapter (EG A ) P offers 
o see 11 en t readabili ty— 
especially on IBM's 
new 12-iin color 
monitor i$fi85}. 

With the intro- 
duction of the PS/2 
family* IBM has 
now adopted the 
3,5-in. disk format 
for its entire line. Don’t worry about 
media incompatibility with the older 
5. 25-in. disks: Virtually every major 
software vendor offers programs in 
the Sit-in. size now that IBM has giv- 
en the format, its support. If you have 
access to a standard PC or clone that 
uses 5.25-in. disks, media transfer 
should still be easy. 

There are several quick and inex- 





IBMi new P1Z Model JOboatt^ufxrfffil processing and sharp coJor graphics. 



pensive w ays to move data From one 
formal to another. I BM offers w hat it 
calls the Data Migration Facility 
f$33), an adapter that swiftly and 
painlessly ports programs and rial a 
from a 5.25-in, drive to a 3. 5-in - 
cher — so long as the software isn't 
copy -protected. You're in a tougher 
spot if you use a 5. 25-in. drive at work 
and the Model 30 al home. In this 



COMPARISON TEST RESULTS: • f • 



ISM PSf2 MODEL JO |B MHil 

WEfOUMAt T£SI 69> REPLACE TEST 



EPSOM EQUITY | + {10 MHjf) 

REFORMATTED /4/fl£PLACE TEST 134 



VENDEX TUff BO-XT fa MHif 

REFORMAT TEST HlREPLACE TEST- 155 



ZENITH E-Z PC (7.16 MHif 

REFORM At TEST 1H 
REPLACE mT 197 

REFERENCE PC (4-77 WHi| 

REFORMAT TE^T 146 
REPLACE TEST: 26U 




PM 5-cdmpBnsQn lasts she* how many saconds il lakes Ter 1.1 b compulerEi En pafform two Tsai world" 
tasks on an SOOQ-ward docuFranl recorded iMJie WtordSEaiwer-d processing program in ine linishing 
lintBS shown ntwve. Ih# lirsl number re-la re lo our "reformer test, in which I he computers are asked te 
Chmga me docoment'a line wltfl h Iron 65 1o 40 elaaj&ci^ Wide The second number tells how quickly 
IPte comp^teri compieiedowr "March imd-rapieca' irei Hare, tfte computers are asked io find e*ary 
wcrd'i H m the documsnf and tspiace il with me "amm#i " All lime* mown rapumi a computer 
working *\ its 1*51*51 processing speoij . Oesign^iiiq m m«g«herE£ -IUHjj A comparison wi i h rhe ioe«d 
or lirfit-garwration PC's {wtirdh opratod at 4 77 MHr| *3 premded by our Reference PC - an original 
IBM Parsonal Cempuler Fa? the record, lha Epson and Vends* computers can operate at 4 .77 M hr, 
end melched Ifoe fieterenCA PC'S (im#t m IhiS flWde 



case, you'll need to buy either m 3. 5-in. 
drive for the office or a 5. 25dm drive 
For home (around $*100 from IBM ). 

Initial setup of Lhe Model 30 Ls sim- 
plicity itself. There are no jumpers nr 
DIP switches to fiddle with, not hi tig 
to configure. Gone is the hefty IBM 
Guide Tg Operations, replaced by a 
short user-guide and a starter disk 
that gives you a brief overview of 
computing and ofyuur new machine. 

Inside there's ronm for three 
full-size old PC expansion curds, 
Bui with its graphics controller 
chips and 64b KB of random 
^ ■ lj access memory' (RAM ) on the 
motherboard —plus bu ill- in 
dock: calendar, serial, parallel 
ancl mouse ports — you 
might find less of a need 
fo r system ex [ t an sit in . i f 
you are enhancement- 
m hided, lhe Mode) 
31 Vs hefty 70- watt 
power supply ought 
Irj handle all bul the 

most pow er-hungry 
extra boards. 

Where the Model 3U really shows 
its pedigree is in its mastery of funda- 
mental. IBM has paid close attention 
to Chose afr important assets of com* 
p u I er use affecting eves, ears anil fin- 
gers— aspects that don’t appear in 
spec sheets trumpeting megahertz 
and kilobytes. 

There's the typically solid IBM key- 
board with an excellent feel, and easy- 
un-the-eyes high- resolution video in 
either color or monochrume. There's a 
30 percent smaller system-package 
whose generous ti-ft. rear-plugging 
ca b le s p e rm it fl e x i b I e pi ace merit i if 
monitor, system ami keyboard* Final- 
ly — and a virtue that will be especially 
appreciated in a home or small busi- 
ness environment — there's a nearly 
inaudible fan. Couple this with re- 
sponsive processing — more than 
twice the speed of the original PC and 
definitely the fastest in this group ac- 
cording to our real-world tests (see 
the accompanying chart \ — and you 
have an excellent choice. 

All in alh the Model 36 is a class act 
among the XT-graile compatibles, 
though not the cheapest way you can 
compute. 

Baaed on manufacturer's list 
prices, (he Model 30 costs $2050 for a 
2-floppy system with monochrome 

nu mi Lor a nd PC-DOS 3, 3 ( wh ich must 

be purchased separately). Figure 

about 12400 with a color CRT. and 
around $3000 for a color systifm with a 
2(1 megabyte (MB) hard disk. This 
means Lhe Model 30 is competing 
against not only XT clones, tvhich can 
be had for less than $1000 for a basic 
system, but also against a growing 
number uf more powerful PC'AT- 
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compatibles. It you're locking For an 
XT-level machine, you'll have to de- 
cide whether you need the Model 80 p s 
extra bang versus its XT-compatible 
competition, especially in graphics. If 
you're the type of computer user who 
requires maximum throughput for 
your dollars— and are willing to fore- 
go the security blanket of the IBM 
name— you might look at one of the 
bargain-priced AT clones now on the 
market, 

Epson Equity 1+ 

Epson's Equity J + is an upgrade of 
the Equity I, and exhibits the same 
thoughtful design as its predecessor. 
Although it weighs more than the 
IBM Model HO (1118 pounds versus 17 
pounds), the Equity's taller, narrow- 
er system unit is equally at home fiosi- 
Lioned horizontally or vertically on a 
desktop. The result is a system that 
finds room for itself in a home office or 
small workplace. 

The Equity's key board — which like 



ml j ■ ’ t.. 1 



r I g r T m p Tj i iTj i 



Epson's Equity 1+ is alrrmyt .Tsfast ^s IBM. 

the Model 30's is a 161-key enhanced 
AT layout — plugs into the front of the 
system unit, with a tiny dour covering 
the plug. Keyboard feel is good hot 
somewhat less finger- friendly than 
the Model 30, Other important con- 
trols are easily accessible through 
small panel doors on the frunt, The fan 
on the Equity 1+ is unobtrusive, but 
not quite as low on the decibel scale as 
the Model 3d’s. Its disk drives, 
though, are quieter than I RM’s, 
Major enhancements to this ver- 
sion include boosting standard RAM 
to I >4<> KH. The meager 53-wall power 
supply of the Equity 1 has been boost- 
ed to a more robust 80 watts. Addi- 



tionally. by switching to a dual-speed 
microprocessor ( hat offers a 10 M Hz 
“turbo" speed (as opposed to the 7.16 
MHz or m M Kx speeds found in most 
other "turbo" XTs), Epson has made 
the I + one of the fastest XT-eumpali- 
bles available — second only to the 
Model 30 in our teats , 

Like its predecessor, Che Equity 1 + 
comes with parallel and serial ports 
and a chick; calendar all standard. And 
w hile purchasers of IBM’s Model 30 
will have to ante up $120 for PC- DOE 
3.3, Epson's PC comes bundled with 
MS-DOS 3.2, GW-BAS1C and some 
useful utility programs. There are 
five internal slots, four of which are 
free after yon install a video display 
adapter card (which, like a moni- 
tor, is an extra-cost option), 

T ntal enst for a medium-reso- 
lution color system with two 
360 KB n. 25-in, floppy drives 
will run about $1800, When fit- 
ted out with an EGA video 
adapier/monitor combination — 
iin re in line with l he display capabili- 
ties of the IBM Model 30, an Equity 
J * system will cost about $2200, a 
price l hat takes this machine within 
hailing distance of the Model 3(J but 
still doesn’t match that PC's overall 
performance. 

A more cost-effective package 
might couple Epson's monochrome 
monitor with the company's Multi- 
mode graphics adapter, w hich offers 
both medium- resolution, CGA-grade 
graphics and high resolution, Hercu- 
les -compatible graphics. This would 
cast about $1650 fur the total system. 

The Equity 1+ scores its test com- 
parative shot against the Moil el 30 In 
this basic monochrome version, 
where it offers computing power 
nearly equal tri a monochrome 
display Moil el 3(1 for about $400 
leas. With both machines in 
\ V* high-resolution color ver- 
t ^ sions, however, the price dif- 

Terence doesn't quite over- 
come the Model 30' s 
advantages in processing speed, 
graphics, easier setup, a superior 
keyboard, quieter fan and the inclu- 
sion of a mouse purt. 

Vendex Headstart 



Newcomer Vendex: great value for price. 

based marketing conglomerate. The 
result is a computer that gives other 
brands a run for their money. 

Vendex has done a lot of things 
right, starting with a well thought- 
out piece of hardware and including 
such commendable options as low- 
cost on-site setup ($501 and economi- 
cally priced service contracts, For a 
list, price of $1 295 you get a dual-epeed 
(4,77 MHz and 3 MHz) XT-compatible 
with 512 KB RAM (expandable to 763 
KRj. A video display adapter — al- 
ready installed — provides either me- 



Making a fctmng run at the 
economy end of the 
XT spectrum is 
the Vendex 
JiEiadsiart 
Turbo 888- 
XT, a unit that in 
manufactured by 
Korea's Sam- 
sung to the sped 
fieations nf 
Vemkx*a 
Nelherlands- 



Zcnlth's eaZy pc provides $Jmple 
s^tMp and opefaiioru sTiarpdbpliy Aid Arnalf size. 
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control In ityl>: The aJJ -composite. J-pJiKe Lan«ir 
23S {leflj, and the Rutan- inspired Velocity. Botfl airplanes 
offer a cruise speed of close to HO mph. 














' l/cfoctty 









T he ciiuitv ™r- mm 

fact of Luke Winne- 
bago was painted 

across the lop of theca nopy ~ 

as I hung suspended in my 

seatbelt. The inverted 

Glusair III was boring a 

hole through Wisconsin's 

hard, biuc_akies as I did my rii . .... 

h. st h i develop VPUal cues m a Wghp#rtw 

to use in judging when we J 

were level and when w e weren’t. J glanced bin the nose to 
the altimeter and hack to the nose, my visual scan tailing 
me what attitude to hold when -maintaining level night 
upside down, .Satisfied, I expanded my scan to include air 
speed— anti got the shock of my life. Here we were, dead 
level, upside down at <1500 ft,, power output limited to 



Th-p JnnETVJtiw kfenture offers An Aluminum altern^ti ve 
in a hlgh-ptrf&rrfiflnce homtbullt. 



™ about U5 percent — and yet 

that round gauge with the 
1^^ go -fast needle read 235 

| mphf Conhecteit for the 
| wane factors that limited 
our power, that worked out 
to more than 2fvi-ini*h true 
airspeed, fn a home built! 
s an aiuirimim jiternnuve Homebuilt tny foot, 

mse homebuilt. My quick flight in the 

I tflibiiir absolutely con- 
firmed what was easy to observe nr the ground at Oshkosh 
"XT: The new breed of humebuftt airplanes may say ama- 
teur huik an their airworthiness certificates, but then? 
was absolutely nothing amateur about them. Especially 
when it came to performance. In fact, blow-your-dotm- 
off (jerfoi-mance was the key note of the homebuilt side of 





SKYBURNERS 

l^Tii gathering uf the ckm at 
the annual Oriikosh Experi- 
mental Aircraft Assn, conveh- 
tinn. The higb-perftmnitnt'e 
p5t]-L of the formula ran hand- 
in-hand with nut-m>-8ubtle isi- 
dic-ntinti-H t hat we were wit- 
nessing the development of Li 
new era in general aviation. 
Although &till in embryonic 
form, it would appear tire kit 
plane industry is maturing 
into an alternative to the tra- 
ditional source of single -en- 
gine airplanes. You could say 
that kit planes an* becoming 
ia Piper and Beech- 

craft what Ferrari p Lam- 
borghini and Maseratt are to 
General Motors. Here are 
some examples: 

Venture 

The Venture sprang from the 
design board of Jim Griswold, 
the designer uf the Piper Ma- 
libu . Griswold used a normally 
aspirated version of the Mali- 
bu's Continental engine for 
Lhe Venture, and the Venture 
has more than a passing re- 
semblance to the Malibu ill t lit- 
nose, But the similarity entlp 
there. 

Forget the fact that it is ca- 
pable of cruising at 2SU mph at 
10.000 ft. Ignore I he cockpit, 
which was designed to he wid- 
er thiin :i twin-engine Beech - 
uraft Baron. Don't mention 
the long-range ea liabilities 
that let it crui&e more than 
IHHj mile. 5 : between drinks of 
1Q0 fjetane. And absolutely do 
not bring op the tkd that it is 
an entirely aluminum airplane 
that uses stretched form fuse- 
lage skins that come a^ part of 
the kit. 

If you wanted tu fit in with 
the rest uf the Oshktstih crowd 
this year, you'd talk about the 
way the airplane looked. It 
looked short Really short. In 
fact, mnst observers referred 
to it as "The Egg." Actually, 
the Venture wasn't short, at 
Eea^l not in aerodynamic 
terms, The airplane's fireplug 
stature seemed pronounced 
because the fuselage is ex- 
tremely wide for such a small 
airpkne. 

Although a brand-new fie- 
sign l the prototype had unly 
50 bnuiv nn it when it arrived 
at Oshkosh), Griswold's com- 
pany, Questair, is totally 
tooled up fur the airplane anil 



Two emerging 

iiandardi; TrreaiJ 
composite Giauir III 
[topj; consider ed 
me dean of me 
hofnetoulfr trade, hits 
270 plm TbeWheeJei 
Express -I left] alio 
takes aim *t the 
genera I aviation 
market wtOl 1^5- 
■flph. ^-pl»CC 
performance. 



wm nearly through with its 
flight-test program at press 
time. When offered tu the 
public, the Venture will have 
gone through Lho exact same 
structural and flight-teat pro- 
grams the FA A specifies for 
factory certified uirplamti. 

Price: $4M&0. including 
engine and prop. For details, 
contact ^uestair. Bos 18340, 
Grwhsbore, NG 2741,9. 1,800) 
652-3BB9. 

Glasair III 

An outgrowth uf the older 
Glaasir line, the III utilises 
the older, proven wing, but 
mates it to n newer, longer fii- 
seUgu. The added length 
makes it took sleeker than the 
airier airplanes, but the length 
Wan added for reasons other 
than w^thtdics. Like having a 
800* horse Lycoming in the 
rose. Although engines as 



small as 260 hp can be fitted, 
It's doubtful if any will want to 
build such a rakish airplane 
and then skimp on the ponies. 

Price: loss engine, instru- 
ments* prop, upholstery, 
$ 82 . 5011 , For detail*, contact 
Stoddard- Hamilton Aircraft, 
Inc,, IH701 iifth Ave, NF, Ar- 
lington, WA JW32L {2Dti)43b* 
8533, 

Laitcafr 

The Lancair 235 is one of the 
fasten l - soil mg 1 high“ perfor- 
mance kit planes In the busi- 
ness, At Oshkosh >7. Lancair 
unveiled its new 320 model, so 
named because uf the Lycom- 
ing 0-320, 160-1 ip engine un- 
deniaath the cowl. 

A] must ii]di st i ngu tshu b!e 
from the earlier 116-horse air- 
plane, the new model is de- 
signed from the ground Up tn 
gr? nose-tu-nose with hig-en- 



gine. high-performance kit 
planes. The 23S's impressive 
2lfl-mph cruise speed 
been increased to 280 mph. 
which is even more impres- 
sive since it use* an engine 
much smaller than its compe- 
tition, Most uf the Lancuir'a 
performance comes from its 
compact, sportiHrarsiTc. Lan- 
cair also tikes full advantage 
of the aerodynamic legibili- 
ties that composite const, ruc- 
tion represent*. 

Price of the 235: less engine 
and pnvp, £J6 h 9ttJ + Price of the 
320: less engine and prop, 
$13,500. For details, contact 
Neico Aviation, Inc afc 403 S. 
Ojai St.H Santa Paula h 17 A 
mn\ (80S) 933-2747. 

Velocity 

Another 4-place rarity, the 
Velocity take? up where R ti- 
tan and other canard aircraft 
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builders left off. Although the 
Velodty obviously has a kit of 
Ruumk original concept left in 
it r the aircraft's designers opt- 
ed for a "family-style home- 
built 1 ' rather than a tail-fir*t 
sports car. 

The cabin width is on a par 
with most smaller single-en- 
gine production airplanes, hut 
the performance of 210 mph 
plus im 1H0 hp far exceeds fac- 
tory-built with the same 
horsepower. This Is especially 
true in range. The airplane 
carries 73 gallons of fuel „ 
which gives it a theoretical 
range in Lhe neighborhood of 
2000 mile*- — and that’s a big 
neighborhood. 

Price: less engine, prop and 
avionics, $18,000. For more 
information and details, con- 
tact Velocity Aircraft. 200 W. 
Airport I3r. , Sebastian , FL 

imm, VMhias^imi 



Wheeler Express 

Ken Wheekr's "Express" ajj- 
l>eared tn be taking dined aim 
at factory -built airplanes since 
it didn't depart radically from 
traditional configuration nr 
styling; The composite con- 
struction allowed for very 
smooth lines and good aerody- 
namics, giving the airplane a 
cruise speed of 195 mjih at 
7CKXJ ft. with only 200 hp. 

As homebuHts go, the 
Wheeler Repress is a big air- 
plane with a span of 111 ft. and 
a max takeoff weight of 2300 
pounds. IlcarriesSl gaOtmaof 
fuel, which gives it a range of 
HOG miles . 

Price: fixed-gear model, 
le^ engine, pmp and avionics, 
$19,750. Fur details, contact 
Wheeler Aircraft Co,, Dept. 
PM n Tacoma Narrows Air- 
port. Gig Harbor, WA 98335, 
(206)851-6793, 



E-Racer 

Based loosely upon one of the 
original Rutan designs, the 
airplane goes where no man 
has gone before. 

hi the fir*t place, the com- 
posite canard machine is the 
first known example of the 
Hut an Long-EZ clones to 
have fully retractable gear. In 
the second place, the crowds 
gathered around it were there 
to hear the engine as much as 
they were there to see the air- 
plane. With a2t6-ca-in.. alu- 
ms num Olds/Buick V8 shoe- 
horned where she flat- Four 
Lycoming should be, the E- 
Racer was the hands-down 
winner in the Gnjal-Sounding 
Airplane category, -lust 
idling, the airplane sounded 
tough, but w hen developer 
Shjrl Dickey punched it for 
tariff, it sounded downright 
vicious. Dickey is developing 



an E-Racer kat. For more de- 
tails. contact Shirl at Sierra 
Delta Systems, 11455 S. Man- 
dan St,, Phoenix AR 85044, 
(602)893^711. 

Mlnfflghters 

Oshkosh is the natural gather- 
ing place for kit plane-alike the 
ones j u s t d e s cr i bed , along 
with tried-and-true aircraft 
from major manufacturers, 
warbirds— or one-off, custom- 
built airplanes from some of 
North America's most ambi- 
tious aviation innovators. 
Two homebuilders from Ed- 
monton, Alberta, Ross Grady 
and Bob Tesori, showed the 
rest of the EAA Fly-In what 
humebuilding Ls all about wit h 
two finely crafted mounts. 

Forgoing the usual kit- 
plane concept, both builders 
opted to design and build min- 
iature versions of their favor- 
ite World War II fighters. 
Grady created a Curtiss F40 
and Tesori an Italian Re- 
gianne 2002. 

When Ross Grady decided 
to build his mimreplica, he had 
one thing in mind: to build an 
airplane that could be mistak- 
en for the real thing. A kit may 
be in the wind, hut Grady wiD 
market plans first. 

Price: plans only, $400 tJ.S- 
Contact: Russ F. Grady, 
Grady Construction and Engi- 
neering Ltd., 11717 78th St. t 
Edmonton, Alberta,, Canada 
T5B 212, (403)477-2927. 

Bob Tesori h s airplane is a 
tribute to what one man can 
do with tneLai shears and a ri v- 
et gun. Ahd the crowd found 
(be powerphtiiL in Tesuri’s Re- 
gianne intriguing. He has opt- 
ed for a tiny radial engine, 
something seldom seen in 
home-built? , A refugee from a 
Polish STOP airplane, the eiv 
gino is still in production in 
Europe and its 260 horses 
push the airplane at close to 
170 mph. 

Price: plans only, $400 U,S, 
Contact: Bob Tesori, Apt. 
1606, 10883 Saskatchewan, 
Edmonton, Alberta, Canada 
TOE 4S6, (403)433-3785, 

At the very least, Grady 
and Tesori demonstrated the 
psychology of innovation that 
always flourishes at Oshkosh. 
The official think tanks and 
skunk works of Ameritsin avi- 
ation may be centered else- 
where. But Oshkosh remains 
the soul of aviation. M 
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PM ADVENTURE 



BY TIM COLE, Sc rence/T ec hnology/Aerospace Editor 
PM Photos by T im Cole and PH3 Patrick Gilliland, USN 








Investigating the fate of planet Earth on the frozen continent of Antarctica. 




■ THOUGHT of Scott as our ski- 
equipped Lockheed LC-130 
climbed over Beard more Glacier, 
which link* Russ Ire Shelf to Antarc- 
tica's piiUr plateau. 

Robert Falcon Scull and his party 

f>r British siajwiirta had used Be^rcl- 

mure as a stairway to tht Sooth Pole 
in their 191 1 at tempi. Ln hern Roald 
Amundsen to ihv Earth"* last great 
geographic prize. Incessant cold, lin- 
ger! ng hungr r an rl tin* 1 \ mrden < if hau i - 
ingz supply-laden sledges turned 



Scotty voyage of scientific discovery 
Into a legend of inexpressible suffer- 
ing After Beni rd more P Scott and his 
men braved the featureless waste of 
the polar plateau — in the thinning air 
and lung-slashing cold — to arrive at 
Lhe South Pole twd months too late. 
'I 'hr- penalty for failure? Delirium, 
then death. 

Powerful considerations on a sunlit 
Thursday in November, 70 years af- 
ter Amundsen's triumph, more than 
three-quarters of u century after 



Scott penciled his last woros: "For 
God's sake, look after our people/' 

The LCM30 was milking a milk run 
to America’s Amundsen-Scott Sta- 
tion. located at the same place on the 
map that had beckoned the t wo [jolar 
pioneers. After taking off from the 
rieu-ice runway near this nation's prin- 
cipal Antarctic outpost i>u McMurdu 
Sound, we hail arced across Russ Ice 
Shelf— bigger than 1 he slate of Texas 
—and laid u courae Fur the bottom of 
the world. With ere v ass e -ridden 



Unstring with antennas, America's 
Amundsen- !kgll Station at (he $Qu%h POM? 
shelter i up to 100 scientists in the Austral 
summer. They arrive by worScho™ LC-130 
Hercules f be low tefe|> Science Editor Tim 
Cole hoists the PM colors at the geographic 
axil of the Earth [below right | 
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Oavld Hofiri^nn of irw univeftiTy oi 
flop] hrfi discovered #n 
umpi iimrj fr/pr otfyci of Antarctic oronc 
I Oil Tiny dropieit of lulfurk actd 
appear |p cpndenie above 22 Kllometeri 
{graphp J persist despite nortniF 
aTiPioiphcriL dynflmtci, Mtmiuf pmenu are 
uken by combi nai km pjcH^rj^dioiondf 
(ibove) lofted by s poiyetnytene heitorf! 
tr.iJJPPn f flit i tracked By rartjr 
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Beard mure twist if]]*; angrily behind 
us through the daunting heights of the 
TransanUmic Range, a taw- lying 

Sun squinted over the horizon, wash- 
ing the polar plateau with gold, etch- 
ing the shadows of wind-blown snow. 
Surely another planet, Scott must 
have thought on cresting the icecap 
— with Beardmore at his hack, the 
pole some 4fM) miles distant. 

High above it all— continuing our 
4 Vis-hour, 850- mile flight from 
McMundo — scientists, engineers and 
Navy personnel assigned to Opera- 
tion Deepfreeze wrestled into their 
flannel shirts and down parkas. Qur 
pilot, Navy Cmdr. Jack Rector, 
cranked in a markedly casual rate of 
descent and soon, we fluttered Lu a 
landing a t South Pole Station's 
skiway. completing a journey in an af- 
ternoon that had cost men their 
hearts, their minds, their very lives 
w hen this century was new. 

They used the word “conquer" 
w r hen referring to Antarctic explora- 
tion back then. Now we know 1 that 
this place can never be subdued 
— merely understood, and then only 
part tatty r Although this continent of 
endless ice yields its secrets unwill- 
ingly, perseverance has nonetheless 
revealed Antarctica to be a rather 
sensitive indicator of the health of 
planet Earth, a huge laboratory 
where scientists can learn about the 
dangerous changes taking place in our 
atmospheric chemistry, about the fu- 
ture of our marine resources, about 
climatic phenomenon that could effect 
global sea levels. Adding to concerns, 
a i i iecc of the R oss I ce Sh e If l he size of 
Rhode Island broke away during 
PM fc a sojourn to The Ice, If surface 
warming were to melt the Hfauth polar 
icecap ^ sea levels would rise 2(H) ft. 
worldwide. Already, drastic reduc- 
tions In atmospheric ozone— and a re- 
sulting increase in radiation— may be 
a ETecting the Antarctic ice sheet. 

Turning to the heavens, some sci- 
entists consider the terrain and cli- 
mate of Antarctica analogous to w r hat 
we 11 encounter on Mars. Indeed, in- 
terplanetary exploration has already 
begun from Antarctica, a perfect 
spin-stabilized platform for observing 
the Cosmos. 

The overwhelming difficulty of 
traveling to this ice-bound continent, 
and the hardships imposed by winter 
darkness and climatic extreme, have 
been eased by modern technologies. 
Later explorers like Admiral Richard 
Byrd and Hir Hubert Wilkin? learned 
that Lhe airplane was the key to polar 
exploration. A trek that had taken 
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PROFILE OF A CONTINENT 



Amundsen ami Scolt weeks on foot 
could now be comp reseed to r matter 
of hours by Ford Tri-Motor and Lock- 
heed Vega. 

Lest we be complacent^ traveling to 
Antarctica is still a strenuous under- 
taking. After hopping by jumbo jet 
across the Pacific to Christchurch P 
New Zealand, you cross the frigid 
Southern Ocean in a U .3. Air Force 
014 1 H. f 41 Don't worry,” a load master 
murmurs, "If we ditch, you'll only 
Islsl about W seconds.”) After cross- 
ing the tip id' Antarctica's Victoria- 
land 4Vj hours out of Christchurch, 
the crew from the Military Airlift 
Command assigned to Operation 

Deepfreeze guides the 4 -engine, high* 

wing jet to the ice runway carved out 
of the snow cm frozen McMufdo 
Sound. Engineered by utental Navy 
Seabees. the 1(1,1)00- A. strip is situat- 
ed on ice 4 ft. thick over water ft H 
deep. The runway is used from early 
October to mid-December, when the 
ice goes out anti replenishment ships, 
led by a LL5. Coast Guard icebreaker, 
make their way to Me Mur do. Flight 
operations are then moved to a 
skiway located on the Ross Ice Shelf 
off M cMu rdo, used exdus t vely by LC - 
130s, Men and women from the squad - 
ron serving Naval Support Force 
Antarctica haul the freight and move 
the people who produce the science. 
An LLM30 crash Dec. 9. during the 
late Antarctic spring, killed two Navy 
fliers, accentuating the cost of 
doing business in thi^ land uf savage 
beauty* 

From the ice runway, new arrivals 
are taken by huge wheeled vehicles 
called “Deltas" Lo the tiny village of 
McMurdo Station, America's primary 
presence o n The Ice since the 1957 1 li- 
ter national Geophysical Year. ILS- 
Army personnel, sissisi.ed by the Roy- 
al New Zealand Army, handle Lhe vol- 
umes of scientific cargo. 

Form definitely follows function al 
McMurdo, a jumble of metal garages, 
tool sheds, dormitories and double- 
walled canvas Quonsel huts called 
Jamesways. MeMurdo's purpose is to 
sup|3ort Antarctic science, so much of 
the space is given over to biology and 
Eanh science labs. The Navy build- 
ings contain meteorological equip- 
ment and stores that keep the air- 
planes and helicopters flying. 

The National Science Foundation 
administers America's polar pro- 
grams, offering competitive grants to 
[Hilar scientists from American uni- 
versities each year. McMurda Station 
is the nerve center— acting as a relay 
to outlying stations such as Byrd fiur- 
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A fand nf brutal beauly. the 
continent of Antarctica and Its 
permanent floating ke shc^es take 
up more than 5 r 5D0,000 sq. 
miles — nne-and^a-hadf firm the size 
of the United States. An enormous 
prehistoric Fee sheet coven all but 2 
or 3 percent of the Antarrtk land 
mass, which, If it were to mePr, 
wolzI d rake global sea levels 200 ft. 

America s prlnefpal base. McAflurdo 
Station, h located on Rots bland, 
which allows access to both the Ross 
ke Shelf and open water from 
December to March, Used primarily 
ai a staging area to the South Pole 
and other American Installations. 
McMurdo alto serves scientists 
conducting focal Investigations of 
the Antarctic atmosphere, geologic 
history or life under the sea Ice, 




The Antarctic ozone hole, shown 
here In a false -color Image from an 
orbiting Nimbus satellite. Is a 
reminder of Antarctica's fragile 
ecosystem Ozone depletion broke 
new records in l ?87. Scientist* 
blame the unremitting use of 
chiorotruotncarboni. 
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Selsmk studies, radio-echo sounding 
and radar have established the 
thickness of the polar Ice cap over 
under lying mountain ranges. 
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fate Camp, Siple Station, Palmer Sta- 
tion or the South Pole. Officials at Mt- 
Murdo also host delegations from, 
other Antarctic treaty iiation& s in- 
eluding Norway. New Zealand, 
France, the United Kingdom ami the 
Soviet Union. Above all + McMurdo 
serves as a supply center and way- 
point fur surface pm ties that embark 
on scientific expeditions to the Ant- 
arctic interior. 

As it was in l he days of Scott and 
Amundsen, ihe South Pole still takes 
on significant scientific — and psycho- 
logical— importance. Being the land- 
lord of the only fjermanently manned 
base on the Earth's geographic axis 
gives the National Science Founda- 
tion presence and prestige, and the 
science performed at the pole gives 
new i nsi gh L i nto E a rt h ly d y namte^. 

One step off the LC-LMJ's airslairs 
and you know you've entered a dra- 
matically different world. The first 
breath of polar air chilled to 7f> n below 
zero F sears the trachea anti stabs the 



lungs. Exposed facial skin crinkles 
like tinfoil . A massive headache 
caused by high-altitude hypoxia soon 
hammers at the uninitiated r Central 
to pole station is the R. Buckminster 
Fuller-inspired geodesic dome, actu- 
ally a windbreak that shields insulat- 
ed living, working modules from out- 
side tempests. A ramp of accumulated 
snow descends to a tunnel that leads 
to the small pre fabricated dwellings 
under the dome's alloy structure. The 
living and working accommodations 
rest on the ice sheet, and snow be- 
tween tbf? structures has been ground 
to the consistency of talcum powder, 
making movement even more trying. 
The prefab Units- — heated to between 
7h p and 80* F — contain a galley, dor- 
mitories. with tiny 2- bunk rooms, a 
Immge, and science, seismology, me- 
teorology and communicalions cen- 
ters. The nearby Cosmic Ray Lab hu.s 
separate facilities that control the cos- 
mic ray detectors located outside, anil 
a well-appointed <J Cos ray Lounge, " 



where pent-up workers can play darts 
or gaze across the polar expanse. 
Steel archways branching to the left 
and right of the dome complete the 
station's central Infrastructure. They 
contain the base hospital — complete 
with operating theater — rubberized 
fabric bladders containing specially 
refined diesel fuel flown in by LC-130, 
a garage and parts bay, plus a power- 
plant w here the station s three Cat 
diesel generators maintain life sup- 
port. A closed loop of heated ethyl- 
glycol supplies warmth to Amumlsen- 
Prntt Slut inn in temperatures that 
can plunge to 10tT below" zero in the 
perpetual night of winter. 

The i&HT-SB season took on special 
significance for the men and women 
assigned to our Antarctic bases. Re- 
cord levels of ozone depletion in the 
high polar stratosphere underscored 
not only the fragility of l he Antarctic 
atmosphere — and its potential impact 
for populations at mid-latitudes— but 
emphasized Antarctica’s role as. muni- 




Anchors Away In A Frozen Land 

I N ANT ARCTIC A. the U. S. Navy is almost as perenni- 
al as the ice. Navy (tiers pilot the National Science 
Foundation's Hercs and Hueys. A! McMurdo, Navy 
cooks prepare the tood. Navy doctors tend the sick. Navy 
technicians operate the desalination plant Navy engi- 
neers build the roads and maintain l he runways 
In short, the Navy makes a vita I contribution to Antarctic 
research, a tradition of hard work that began in Ihe 30s 
when Admiral Richard Byrd established a permanent 
American presence in Antarctica. Byrd s numerous for- 
ays to Ihe (rigid south — including the first South Pole over- 
flight from his crude shelters at Little America — nol only 
planted the (lag, but set the tone for future scientific explo- 
ration. 



Three decades ol Operation Deepfreeze — character- 
ized by steady improvement in the Navy's capacity to live 
and work in this most demanding setting — have given 
American scientists unrivaled reach and presence 
"We'd be dead in the water without the guys in the 
squadron ' says Aquatic Ecology Professor George Sim- 
mons of Virginia Polytechnic. "They do more than tty. 
They take a real personal interest m what we're dying to 
achieve down tiers. By anybody's standards, these peo- 
ple are all of the very highest caliber " 

But. flying scientists and their equip mem into me field is 
only part ol the Navy mission, According to Capt, Dwighl 
Fisher, commanding officer of Naval Support Force Ant- 
arctica, "We re here to perform logistics for the National 
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Or. Martin Pomeranli has made an araitial 
pilgrimage tO the South Poll? for 2 A yean to 
study ccrtmk rays and other phenomenon, 
His work has produced a new 
understanding of me heriosplwe ( right 
the region around the Earth and Sun 
characterized by solar Wind. The po 4 e'l 24 - 
hour daylight and high altitude aid this 
kind Of complex astronomy. 
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Science Foundation.” And that can 
Include construction, demolition, air- 
traffic control, weather analysis, 
communications, load service and 
icebreaking. "We're down here slug- 
gin' it out." Fisher likes to say, a com- 
plex proposition when it concerns 
Antarctic aviation. In addition to 
Skilled pilots and navigators, it takes 
a talented staff of maintained and fu- 
elers to keep the NSFs durable but 
aging aircraft in the air. 

"The APN-59 Bravo radars in 
these birds are still tube technology ” 
points out Cmdr. Jack Rector, chief 
of flight operations. That's a rude 
shock in this solid-slate world. 

But doing it the old-fashioned way 
extends to position-keeping. Navigators guide fixed-wing 
aircraft along preestablished grids — magnetic compass- 
es being of little use — with updates and cross checks from 
Sun sights. Pilots — particularly the helo drivers who oper- 
ate up to 1 00 miles out of McMurdo— are trained to navi- 
gate "by f eel " throug h i he u ncomp romisi ng te rrain in clea r 



weather. "And it’s either clear or it's 
dog meat," says Rector. 

The ultimate challenge, he adds, 
is when the helo pilots must chase 
balloon-borne instrument packages 
into the interior. 

Fixed-wing pilots don't have it any 
easier. In a white-out, onboard navi- 
gators often have to talk a plane 
down by lining it up on a ski way des- 
ignated by 4 -ft, x 8-ft, plywood pan- 
els, which return radar signals Seat- 
of-the-panls piloting techniques 
include the "ski-drag,” a full-power 
wheeiie used to check for crevasses 
before landing. 

This year, pilots and personnel 
were tested to the breaking point in 
recovering an LC-130 1 hat ditched 1 7 years ago. The ef- 
fort to dig (he plane out and re-equip it with engines and 
avionics will save the NS F more than $20 million. But the 
Navy lost another LC-1 30 and two people in the attempt. 

It’s another example of supreme sacrifice in this dis- 
tinclly Navy domain.— T. C. 



?Tw Alf Force participates wttft C-H IB 
fPIghn from New Zealand — ihfci one over 
Mi. Erebus [above left). Cmdr. Jack Rector 
( above | ovsnsHi Navy Flight operation*. 
inn dghti are itlll the favored navigation 
technique (above right Seabed [beFowJ 
mark and measure tne iea fee. 
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tor of our planet V vital signs. K u oth- 
er phenomenon has focused as much 
attention on Antarctica as this “hole" 
in the sky, appearing mysteriously 
over the pole each Austral spring. 

Ozone farewell 

Atmospheric scientist David Hof- 
mann of the University of Wyoming 
was about to loft his 150th instru- 
ment-bearing helium balloon when 1 
visited him in the radar-tracking 
dome a& McMurdo. As the 3 imp poly- 
ethylene bag lifted off, I could tell 
Hofmann V mhuTs-eye was levitating 
With it, peering at the struct ure oft he 
atmospheric molecules between 12 
ami 22 kilometers high. 

It is within this hand that Antarctb 
ca is losing iLs life-sustaining ozone 

shield between August and October. 
It is here where man-made chlorine 
molecules from chlorofluorocarbon^ 
appear to be disassembling ozone's 
three carefully knitted oxygen atoms 
—poking a dramatic threat to life on 
Earth. 

Ozone protects us from ultraviolet 
radiation, known to cause skin cancer, 
cataracts and immune deficiencies. 
Borne scientists speculate that in- 
creased LTV radiation could alter cru- 
cial biological molecules like DNA, 
causing genetic mutations and influ- 
encing the evolutionary course of 
whole species. 

First recorded by the British Ant- 
arctic Survey in lftS5 ? Antarctica's 
seasonal ozone depletion has?, in- 
creased at an alarming rote, with 
some columns nf atmosphere suffer- 
ing mure than HO- percent reduction. 
This massive ozone loss was first 
thought to be caused by the normal 
springtime upwalling of low-altitude, 
ozone- pour air follow ing the bitter po- 
lar winter. Also, Antarctica^ spring- 
time atmospheric vortex is known to 




Rtxt& MdixlnelN of NASA i Amei Research 
Center urmlyze* m* gas content of a 
Hutment core retrieved from a Dry Valleyi 
take. Hts work hoi Implications In the 
search for life on Man, 
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One of the Manorial Science foundation'! 
venerable UH- MM Hueys' ' |obovej— flown 
by Mavy pilots — ferrfn lappIlH to a Dry 
Valleys camp run by UnlVenHy Of Maine 



geology prefewof George Denton jbe^owj. 




ki-£?p ozone- laden air gone rat od at 
mid -latitudes from penetrating the 
cold polar sink. 

Contributing to these natural inter- 
actions, scientists nnw conclude that 
man-made chlorufluoroEn^arbons used 
as coolants for refrigerators and pr ti- 
ps Hants for aerosol sprays are a chief 
cause of ozone loss. During The IBhT 
National Ozone Expedition, scien- 
tists used spectrometer, lasers, sat- 
ellites and balloon- burn oztinosnndes 
to measure Antarctic ozone content. 
And the news isn't good. 

J n a simplified scenario, the ehloru- 
fluorcarbons chlorine atom collides 
with a molecule of ozone. The chlorine 
steals the ozone's third oxygen atom, 
forming a chlorine monoxide and Cri. 
When the chlorine monoxide finds a 
free oxygen atom* it yields its own ox- 
ygen atom to form additiomd 0^, The 
ozone (0-,) is thus In&L forever, sintl the 
solitary chlorine atom i& free to seek 
and destroy other 0 A molecules in an 
almost continuous cycle. 

Ozone is generated near the equa- 
tor, where sunlight breaks apart U. : 



molecules that reform into 0 ;: . Al- 
though ozone is thus considered re- 
newable, scientists are concerned 
that ozone production won't keep up 
with the stunning decline in uzone 
content. David Hofmann is in the van- 
guard of the effort to restore the 
Earth’s atmosphere, and spent last 
fall analyzing another disturbing phe- 
nomenon associated with massive 
ozone loss — the formation of a layer of 
sulfuric arid above the ozone hole. 

"Sulfuric acid is the only thing that 
could condense at the temperature 
we're talking about,' 1 Hofmann says. 
"It seems to form right in the same 
area where the depletion shuts off, so 
there must be some kind of relation - 
ship." Particularly troublesome, ac- 
cording to Hofmann, is the fact that 
this atmospheric chemistry in a 1 -kilo- 
meter hand 22 kilometers high shuts 
down so abruptly. Moreover, the sul- 
furic acid doesn't apijear rn dissipate 
with Antarctica'* normal springtime 
atmospheric movement. 

"If air moved up and took l he ozone 
nut, assume people have suggested, it 
would take these tiny high-altitude 
particles of sulfuric acid with it. But 
the sulfuric arid just stays rock solid- 11 

What impact will Antarctica's 
ozone loss have on life at higher lati- 
tudes? Hofmann expresses cautious 
flptiinism- 

lL The ozone lass is probably associ- 
ated with very cold temperatures in 
the high polar stratosphere, where 
clouds can form as high as 60,000 ft. 
The chemistry takes place much fast- 
er on the surface of the cloud parti- 
cles.” la other words, a polar strato- 
sphere is instrumental to ozone 
destruction* And Hofmann concedes 
that ozone production at the equator 
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will continue resupplying world ozone 
levels — if man can stop tampering 
wil h the eensphere at middle lati- 
L u ties . A Iread y , in ternatio n a 1 conven- 
tions have curtailed the production 
and useufchloronuuiiocarbonSp an en- 
couraging signal. Rut destruction of 
the Amazon rain forests, and its inter- 
weaving impact on the Earth's total 
atmospheric budget, does not bode 
well 

Cosmic quem 

While David Hofmann and his col- 
leagues continue to research ozone 
loss, other polar scientists are (op king 
farther afield, 

"The Earth is my spaceship,* says 
Dr. Martin Pomerantsi of the Hartal 
Research Institute at Lhe University 
of Delaware. Pomerantz, considered 
the dean of polar research following 
& Lrips to The Ice, is engaged in the 
study of solar terrestrial physics. 
Translated, he and his colleagues ob- 
serve cosmic rays and other events in 
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Modem day Sooth Pole vislton have left 
their own kind of mark (above). George 
Simmons Of Virginia Polytechnic Jnslllute 
fbefowj thecks a hole meJied in a Oiy 
Valleyi lake to give diven access. 




the heliosphere, that region around 
our Sun characterised by Lhe solar 
wind- By observing cosmic ray behav- 
ior, Pumerantz hopes to learn more 
about the nature of the Sun's hetios- 
phb?i“e. And since life on Earth is close- 
ly tied to the Sun, heliospheric studies 
can ha ve a vvi tie -m n gi ng i m | wet - 
"When these particles enter lhe he- 



liosphere T Pomerania says, sitting in 
the delightfully unexpected comfort 
of pule station's Cosray Lounge, ' H iL 
changes the direction they move in. 
By looking in various directions in 
space at particles Lhat reach the 
Earth, we can understand something 
about the large-scale structure of this 
interplanetary medium. Think of cos- 
mic rays as space probes, albeit very 
small ones. We use them to look at he- 
liospheric behavior T 

The jHile's cosmic ray delators con- 
sist of photomultiplier tubes inside 
light-tight boxes placed on the icecap. 
The tubes react to the electron show- 
er produced when a cosmic ray enters 
the atmosphere. The 19H7-88 Antarc- 
tic season is expected to yield a part ic- 
ularly impressive bombard men t of 
cosmic rays, emanating from Bui>er- 
nova 1UH7A, 

“Cosmic rays can produce a lot of 
things in the atmosphere," says Lhe 
sprightly gray-haired Pnmerantz. 

“El act n ms am I gamma rays shower 
down, and the shower has a shape. 
Sometimes it's bigger and w ider. 
Sometimes it's at an angle. Some- 
times it's more vertical. There is a 
wave form. And If we time very accu- 
rately when We sense the wave front, 
We ran determine the direction, the 
cosmic ray tranw? from and its energy. 
Then we can draw conclusions about 
the heliosphere that it traveled 
through to reach usT 

Another field that holds Pomc- 
mntz p s Interest involves the ominous- 
ly titled ^heliosebunogrEphy." He and 
his associates have created a separate 
south pular substation 5 miles by 
tracked vehicle from Amundsen - 
ikotl, where they've placed a charge- 
couple device TV camera. The instru- 
ment takes nonstop observations of 
the Sun, determining solar oseilla- 

(PiftiMfinm tojya^r Ijti} 




Gerald Kooynwn of Scrippi Institute 
(above | has developed subnienJbfe 
computm (left) worn by Weddrlf Srili, 
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Ski-boar speed and party- 
boat design converge in a 
5- way showdown. 



BY JOE SKORUPA 
Boating/OuEdoors Editor 
PM Photos by Skip Gandy 



F AC K IT You want ( n fin* up the 
engine and mar off on a high- 
speed ski in ii. Then relax, sun- 
bathing tin ii tram) nil lake. Then take 
:i jjii.it >■ spin with family mu I friends. 

hi addition, you waul to t urn heads 
with a stylish fit and finish. And you 
want it affordably prices t. 

Most boats are designed to do one 
thing and do ii well. The exception is 
the versatile bow-rider The I'M tent 
team derided tu find out just how well 
bounders fulfill their multiple roles. 
So, W e assembled a fleet of to]j models 
in Stuart. Florida, and ran them 
tlit-rfUr-h a buttery of tests. 

The five test boats (pills one in a 
separate category, see "Ultralux 
Bowrider” on page H4) were tuned 
and propped by OMCat the Stuart 
Marine Center, Four bouts were 
armed with the jack rabbit ZO-j-horse, 
Vfi OMC Cobra sierndrive. They 
were the < ’hria-Craft Cavalier 1‘i, 
Ebbtide Cut ulirui JilHi. Etenkeii tiOUt) 
Bowrider Classic and Welle raft l BO 
Classic. Builder oft he fifth bout. Star- 
craft Select IBIS, felt the small, tlOi> 
horse Vb Cobra better matched the 
Select’s design than the big V6. 

Tile test team concluded the great* 
er displacement of the V8 delivered 
ei|uivtdent |mwer at lower rpm than 
the Yd. which resulted in a slightly 
smoother ride, Any advantage, how- 
ever. was offset by additional engine 
weight, so, ultimately, the engines 
were judge i i similar enough to make a 
valid boat L-umpftriBim. Performance 
results bore this nut. 

We selected a winning boat based 
on a series of speed Lesls, measure- 
ments and observations, but nur ulti- 
ma l e criteria w ns handling, ease uf 
operation and overall versatility. In 
truth, the entire fleet impressed us 
with its performance and overall fit 
and finish, which set u new standard 
among afford able boats. 



Putting their best features forward \ clock - 
wilt from bmiam lefif arc: Wdlcraft i$G 
Claisit Sunken ^000 Pciwridflr ChrU- 

Crafi Cavalier 19. DoniJ kAqazia Ff-ZI r+nd 
Ebbtide Catalina tflOXLS. 
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Chris-Craft Cavalier 19 

Tl it? l'i i m I n ri h L tui i u i j >iin| .«■ litu I mi h I I ing, 

E aeesetting speed and sporty good 
joks makers the Chris-Craft Cavalier 
1.9 the boat, our test team would like to 
own, The test winner hugged the wa- 
ter like a spoils ear through the per- 
formance course and raced like a chee- 
tah through top-end heats, leading 
the fleet in both categories. 

Most impressive were Cavalier's 
esceptinmd tracking, rorn rr mg -mr! 
responsiveness in it variety of water 



com I it inns and at all speeds.. On the 
half-mile pt'ilijrmEtik'e comm?, which 
begins from a dead stop, the Cavalier 
overcame a mid die ranking in accel- 
eration to finish ahead oft he fleet. 

The racy ml-and -white hull and up- 
holstery show fine workmanship, al- 
though a snap-on carpet in the bow 
seems like a temporary solution. We 
were more impressed with cutaway 
bow rails, molded- in cleat mu untings, 
teak entry nsif stops, and a helm sta- 
tion wit h hand-, dash-mu unted fu^es. 



Stowage and usable deck ,-puce Eire 
sufficient, although impruveineriL 
could be made in the copilot's and 
driver's foot wells, where there's only 
a minimum oflegroom. 

The C ei v at i e r 1 9 Ls irons id e ret I an en - 
try -level boat by Chris -Craft, but it's 
built to look and run like a winner. 

Ebbtide Catalina 190 

It's rare to find a buwridtr with luxu- 
ry appointment'*, the sure handling of 
a roadster, and an affordable price 




TEST PARAMETERS 

Each bwl was propped tasted by 
0«WC at the teat arte. All bur [he Stancrafl 
Select 19fS were equipped wilti 20S- 
horse CMC Cobra ve aieitujn^es. \ he 
Select, as builder s request, chose 
OMC s equivalent ^OB-horae TO Top- 
end. acceleration and performance 
course irgures are Itie result of avflfagtng 
four test runs 1c r each hnai with two 
adults aboard and matched fuet loads 



OVERALL RANKI NS MAKE MOPE L 

UDAfiSeam Welgtit Fuat Ca p idly 

Deed Area (iq. ft.) Scaling 
Slowage^u. h.) 

Engine ‘Prop 



To pE nmmpftl nankin^ 

ABMlwrtion 0-35 Ranking 

Perfa-mmince Course jsec.J Ranking 

Handling 

Fit-Mid^ Fjnfcih Ranking _ 



#9.5 1 .ifourx3Udtr.fr comm i ik<m 



0 2s 3 mod&ralp bus spnghlly 



ZOS-ftp VQ 1 4 *•> * 21 stainless Blee 
+E.0.3 . nlil lee* at speed 
ft .46 4 adprpjaltMcKafti'Jia 



36.5B 1 ■ I - s .> I 



Corr*flHad ar. lightly as any boahn ^I t^et 

Superb wnrtimanBhjp and afeenboo lodeM ■■ 1 



Pri ce as lesled 

Address 



51S.P1B 



B1.34 B -ii .11.11^.1 ■ urh^!-, L r .ui-uin-i. 
M.M nreqirflle! Purdah.. «-ok?i 



ftB.Hlift -.pacrisjij-ii >ttcIlk3u^ liF^Mjnpn'J 
4 1 -72. COfliftiJE Ejutikfrf vj> al flpf Ml ^ ATiir+i |Qu£h 



ZQ5-hpV5 M 1 ■ ^ 2t ^11^; Mi r 



37.0 3 ’Hire iTSdking ihT&utjflQU 1 ! 



Hugged mm iihc a Fmmuia One t&vt 
Sonny gang looks and dEiK^nrmirnls 3 



S 16,250 



The Jack rabbit 4- 
twirrrrtarb. 205- 
hant OMC Cobra 
Vfc pushed oui 
impresses power 
tot a 4 J-Mter r V6 
itemdrlw 



Chns-Crafi iDt Riy^Hrcint Blvo 
Bradenirm. FL 34205, 747-4100 



EfibNte, 0^*51 . JontraCrisok Hd 
White Blutf. TN 37 1 57 (51 5 1 737-51 Kj 



Has high 
ImtAirrieinTaiiGn 
lor good vlsibllhry. 
Dash-mounted 
Sui« are rwidy. 
But legroam is 
minimal 



Bucket sevns. racy 

wtiwf, dfuh- 
rnounted fust-4 
and brushed 
arurnlnuni panel 
are nice touches, 

Griugei .ire law 



1 CHRS& CRAFT CAVALIER 19 



1B'0"0O 25251b. 20 gal 



2 EBBTIDE CATALAN A 190 XLS 



lfl'9 92 25501b 3-6 qai 



FOP ULAfi M ECHAfcJ ICS * A 1 V . il < I 







DttrtsJ fl-2 1 1 ttt pretty 
ac ipcttf surrounded by 
jfrpm |*ft|; Wetkruff 190 
Classic. Itarcrnft Select T91 3, 
Ebbtide C* Lit In a 190 XLS. 
Chris 1 Craft CflVflJter 19 And 
Ren ken 2000 SOwrJder Clef lit 



lug. Imt tbf Ehht tile CiiCaliiin 1!M» 
XLS such ei budL 1 1 jinpru^tjc] ihe 
tt+fll tEtfxm with its beauty arid 

solid performance 

Thp t ’sitsi lina is strung. inn, in the 
IraiUtinmil marine values of fit and 
finish, where it led the fleet, and us- 
uh let Irek arul atfi wage*; pare, where i I 
came in second. 

Mas l e rly w o rk mans hip a m 1 at te n - 
tion to detail an? evident in its exten- 
sive entry exit system nf nnnskid 
frjut]mils. welded st Eli ill ess-steei bow 



Einil aft ntiK ami stout hardware. 
Marvelous design louche* in the 
kebn station include tlash-innuntril 

fuKvs and Liml rots lV n ■ an automat ic 
Jlfe e\1 higuisher, ['unit inning Ilf the 
racy siainless-s1.ee I sLupring whef*], 
however, ranker l sight fine interfer- 
ence with some nf the gauged 
The bn Id red-ami -black hull eon- 
Lrasted In rich grey uphold tery t 
which covers a deck layout with plush 
bucket seats. siitLj iad and bench seat. 
CnpinUtt teak trim appears un hati-li 



covers, foot pud sand a swim platform, 
Thr? Catalina collie red and tracked 
as we]] as any boat in t he fleet, but 
middle-of-the-|'iaek acceleration ami 
tup-end results kept it from scoring 
higher mi the performance course. In 
overall design, t| utility and value » 
however* it finished second Lu none. 

We J I era ft 190 Classic 

Standout numbers in accclenil ion and 
Uip-cud rankings* second in both* 

make the ] S-M I [ lassie um-of the fsisU^t 




3. WELL CRAFT 190 CLASSIC 



4. STARCH AFT SELECT 191 S 



5 RENKEN 2000 BGWRIQER CLASSIC 



I9 r 3 91 23501b. 25 gal 



1fl r 9 94 24G51b. 27 gal. 



19‘5 90- 2200 lb. 30 gal. 



tJii 1 4 6 \ ■ ; ■.! logro it, thnoughc . 1 



97.67 9 roominess ol alowncar plu 4 ji suno-rd 



61 . 23 7 SLillicient lof mined crew ef arlull h kirLs 



30.1 3 nofm;nfli but suflir^nl 



4B a a3>Dirtitar^in9 wjfti &gai pouches. JBEircoolgr 



2 1 . 29. suiters from i ac.kol gun*fllrrpfli^ris 



203-bp V$ 1 4 1 j k ig.i uminum 



20Q-iipVft 14' i x. 1 6 aluminum 



2 ps-hp VB ■ 1 A 1 j x 19 3.lAinto&& *pi ■! ■ ■ 



47.3 2. irntirr- ■.. ‘..vr: i.yut id y;.^ I J „ ir . .. ■ rl ,wi *ri-;l 



45. Q 5 1.-i!T.1 ijr'!-:;iijr;h tpr P.irri ‘iyfruQl 



46.3 1 m the pack trui woo fietiind loadfr' 



7 91 2 L-n plant- in a I1ai.li. gOOdpuwfrl 1 rQSpunsu 



9 9 5 a frl feiuga-^PUl aduquayiLH ammy 



7,67 1 I IQ U Vut € 1 why, ^kiij I null,- 



37.0-11 4 Wiinclm-i/.l main Ilian mu .hi 



SkiPdod corners ut speed ospecai’v (he *00 



Wouid ben&lil From mcnre sophisticated dei-i ■ 4 



40.1 & 5 Anil nlU+in pnr.i: un-r^rLim fpril 



SkULered without prog hue n 1 0 Oe. corns red Wrde=v 



Ekjro^l^i to I be m ah Superb ahontioniQdQiJn. 2 



37.43 2 lecuTB al speed, a driver's lavdnle 



Tracked c-orriered re^wnded ike sp^rta car 



Sp.ii ran a upt-drarreo c&uUJ Ew irn^ji t>vt,-u- 5 



314,425 



51 7.Q1 fl 



314,775 



Sldfcra?t. 2703Cdlleqe Ave . 
Goshen IN *G52a 1 2 1 9'i 533- 1 1 05 



Digital-style 
imtrumem^Eltio li 
well-pqi^ion^a 
Tot tas y viewing 
Solid buck el s eats 
gtve lots of 

leCprdOm 



Renkpn 0o*t5 1 750SipPi3l P-pintHdl , 
Charles ton SC 29 J 1 2 i B03 1 795^1 1 50 



UVflllttaM Mamh« t&51 WhwllifrW A-ue 
SmSQto, FU 34243 l H ! 3 j 7&3- 7&^ 1 



Unobstructed 
gauge visibility 
ar>d nandy dash- 
mounEed luses. 
but driver's an d 
c&pilac a positions 
cramped, 



Throttle is 
rnuumed htgn. 
but rubber -sealed 
rwltchei, tight 
gauge pattern 
an d supers leg 
room are winners. 
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BOWRIDER BATTLE 

boats in the teat. A low price tag p due 
to a tean-and-mean speedster image, 
is equally impressive. 

Certain design elements are excep- 
tional, such as nonskid step pads* 
plentiful courtesy handles anti grab 
rails, dual Leak swim steps, and a 
helm station with rubber-sealed 
switches and outstanding' legmom. 

Despite top-end speeds in the high 
40s and quick acceleration, the Classic 
tracked wider than most during SO" 
turns and tended lo skid through 
180s. These traits resulted in perfor- 
mance course times well off the pace. 
The layout of back-to-back sun- 



loungers and jump seats offers ade- 
quate stowage and usable deck space, 
and the flashy red- and - white of the 
hull is matched in deep-pl eat ed uphol- 
stery. Rut the overall fit and finish is 
less sophisticated than most Pop riv- 
ets and screws tend to show, wooden 
mu if ling holds the command station in 
placet thin ad he Hive vinyl covers dash 
and other surfaces, and a fair amount 
of naked fiberglass is exposed 
throughout the deck 
Still i water-burning speed com- 
bined with affordability are highly 
prised qualities, and for this the Clas- 
sic is an outstanding value. 






(Jltralux Bowrider 



T HE RAGAZZA line of small fam- 
ily boats is new this year from 
□onzi. so we couldn't wail lo get our 
hands on rt tor Ihe bowrider lest. Bui 
the Ragazza R-21 turned out to be a 
breed unto Itself- It was longer, heavi- 
er and considerably more expensive 
than ihe other boats, so a valid com- 
parison couldn't be made. 

However; we decided to pul it 
through a battery of Is sis a n yway and 
report l he results. Whgt we lound was 
a Cadillac gl Ihe water, a boas lhat 
was more like a towncar lhan a casu- 
al family hcjwrrder. 

T op-end: of 44 mph is swift enough 
So provide high-speed ih rills and ac- 
celeration is fast enough lo tow ski- 
ers— 10.1 6 seconds average time 
from 0 to 35 mph. Bu! both numbers 
were somewhal low for a boat made 
by Donzi This is probably due to Ihe 
boat s 21 -ft: length and fl*ft 2 m 
beam, which combine with along fist 
of plush appoint men is lo push the 
weight df the R-21 to 3 100 pounds. 

Atlhough the boat rides smoothly 
through unproiecied waters, duo to a 
deep-V hull that slices through 



waves, u tended to misbehave on the 
performance course. It skidded 
IFOund sherp turns and lost prop bite 
while skittering through iBOs. Uncer- 
tain high-speed cornering was re- 
flected in a sluggish time of 41. §1 
seconds in the handling course. 

The R-21 was unsurpassed, how- 
ever, m attention to detail, workman- 
ship and overall fit and finish. It was 
easy lo see why the uitralux boat, 
armed with a 205-horse OMC Cobra 
V6 engine, costs 522.395. 

Of Ihe numerous standout design 
(ouches we like ate the wraparourvd 
windscreen, integrated swim plat- 
form, grab rails lhat disappear into 
the glass, lockable teak ski hatch, 
rubber-sealed control switches and 
dash- mounted fuses. 

Even more impressive nrn Ihe 
unique windshield wiper, jump seats 
that raise lo form a lull-length sunped. 
wet bar m passenger- side cooler and 
fully padded dash. The bright yellow, 
white and grey markings gl the hull 
and rich upholstery combine so form a 
headturning appearance that's sec- 
ond to none J.£. 



BA 



Star craft Select 19 IS 

The Select 191S is the hottest looking 
bowrider on t he water with fcumiyi- 
ing to the max — Ferrari -red hull, in- 
tegrated swim platform, plush uphol- 
stery and deluxe appointments. 

The Select, however, trailed in 
both aefoleration and top-end scores, 
although it was within striking dis- 
tance of the rest of the fleet. This i* 
important to note, because Slurcraft 
believes the OMC 200-horse Vg, 
which it installed in the Select, is a 
better match to the boat lhan OMCTs 
205-horse VG, the engine used by the 
other test boats. 

Where it truly lagged, however, 
waa in the performance course. Here, 
the boat showed a tendency to track 
widely in sharp turns and skitter 
without firm prop bite in the 180s. 

The Select led the fleet , however, 
in stowage and deck space, and came 
in n dose second in overall fit and fin- 
ish. Superb design touches include 
bucket seats, bench seat, sunpad, 
contoured windscreen, copious rails 
and courtesy handies, and rich grey 
upholstery. 

Deluxe attention to detail doesn't 
come cheaply, but the result is a boat 
with an upscale sense of Eurofiair. 

Renken 2000 Classic 

The 2000 Classic is a driver's favorite, 
with a No. 2 finish on the performance 
course, a good top-end speed of 46,3 
mph and a Nu. 1 ranking in holf^shot, 
where it decisively blew the doors off 
Lhe other boats in the Lest, 

Baek-of-the-pack rankings in fit 
and finish, usable deck space and 
stowage combined to offset the Clas- 
sic's impressive performance results. 
On the upside, the boat’s simrtan ap- 

[ broach allows it to sport the second* 
oweal price tag in the fleet. 

Many design elements were exem- 
plary, such as the aqua-ami- white hull 
with matching upholstery, nonskid 
strips on transom, teak swim step and 
helm station with glare-resistant 
dash and dash- mounted fu&es. 

Others were awkward, such as a 
cramped copilot's seat* a low steering 
whee l and a walk-through w indscreen 
that didn’t lie flat when open. 

Families looking for an entry-level 
bowrider will find the Classic a good 
value and, due to its swift accelera- 
tion, a superb ski boat. 

Overall, the Lest boats displayed a 
level of performance and fit and finish 
that represents a new standard in 
pleasure-boat design A few years 
agu p it wouldn't have been as easy Lo 
assemble a fleet of entry -level boats 
with such sophistication. Despite cer- 
tain glitches, the test team believes 
that family boaters will be delighted 
with any bowrider in the test. IVi 
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Ranch House Renewal 

A complete exterior facelift : 
Bow Window 
Front Door 
Entry Deck 
Siding and Trim 
Roofing Shingles 
New Driveway 

rvi iwroPVmnNKEAOFi i'M« ii -.oftm v j l ■:> jiffpiMAN 
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under loads of old paint, but 
he sported the potential 
"furmby 5 Faint Remover 

removed 

UWMDfold '/UM| 
paint, with- 

nut hurt- m JE 

ing the 

imnd" 

| reports 
| Bob 
B Indeed, 
one of our 
proudest 

I achieve men ts is our 



J m \ My desk was 
f -* p | only .1 step 

away from 1 he 
Aw, I Salvation 
A Army/' 

That S Dave Bostic. 
Purchasing Agent, talking 
■ibnui the piece he retmished 
with FornabvV Condition- 
ing Furniture Retins fiber , 
This recent discovery from ! 
the Formbv s Workshop 
contains spec Lai wood 



ORDINARY 

PEOPLE. 

EXTRAORDINARY 
RESULTS. . 



Every day; people who are all thumb* — 
people who proha hi y failed Shop in High School 
—are getting fabulous result* with the 
remark iihle products that come from The 
Form h v % Wo r k s hop. 

Beulisewt 1 start by creating the finest 
products we know, then Jo everything to help 
you alona— including an RCS0 number w ith 
experts standing by That's why nothing works 
like things from the Workshop* 



conditioner* that pene- 
trate Ed help prevent drying 

I and crack- 

4&m Lug So, you 

I up vurniiih, 

, and she! Elk 

to reveal 
the glory 

“ r z - " 1 ‘ -■ of The 

■_ I J "I * ■ J 1 — . imhkJs 

anginal patina— while 
conditioning your wix*d 



her table was tinbhed 
with polyurethane 
"Thev don't believe 
it, Ph «y& Heidi, 
h becaiiJtt a they expect 
that urtihciLil look" 
Form b Vs hand- 
rubbed FVily Finish , 

I u i wevet, wilt havr 
ruine of thal urntifiLil 
plastic g Ioh> . Bee Liu t*c li 1 

nibbed m, hot brushed 
cm, Ft>tTTLhv^ penc- 
Trim's JtXp iuinlhe 
wood to give polyur 

el h a nc p rotect it m 

Ejf with hind 

rubbed richness 
and beaut v 



l jptve m> | 
drop-leiif . ^ 

t.iblv the J 

loiik of I 
fine old English 
furniture, with 
polyurethane 
protection" 
Heidt Kruger, 
Textile Designer. 
|usi lows, to tell 
people that 



E p amt Kemover mats 
rough when it has to 
he ion pEiintj, and 
gentle when it ha* to 
be ion whit winid 'l 
If I'oud like miiT- 
mat ion on anvrhlng 
ytiuVe read, nr if 
voud like some 
advice on ll project 
you re considering 
drop tine ,n the 
Fnmibv '* Wl >rk d in p, 
Olive Branch, Miv 
ibsippi We want you 
to know that you 
enn alu'nvH, turn to 
the FurmbvV Work 
shop -where we 
always help e hi rig* 
turn out right. 

i MMTKi^fflftaisn.fii Fotnih* In. 



11 This chair 
Mtnf from a JL, m 1 
ga rage to my 
living mom , 11 

When Bob 

Sikom, ,i busy mechanic 
found thi* strik mg oak 
chair, it was submerged 
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Curb Appeal 



How a Connecticut ranch house 
avoided midlife crisis. 



Pfmjurt dt=kijn: [>,.*3 . 

CaSor frfitit&i-. i ■ W* ■ ■ 



W E'VE ALL seen those stun- 
ning remode ling stories in 
any number of magazines 
whw a 4200,000 library is 
added to a stately Georgian 
mansion, or a heated pool house grows in 
steel and glass from a summer home in 
Southampton. Truly impressive stuff, 
there's no question about it. 

Looking at such photos can make us all 
feel like there's a wonderful world out there 
bounded only by refinement and taste, 
where a sensible budget is just as fleet- 
ing as a stimmer breeze. But when most 
of us think about improving our own 
homes, we have to limit our horizons to the 
confines of the real world. This is w hat we 



tried to du in this year's “Home Improve- 
ment Guide.” 

We began by seeking out one of the most 
common examples of the post-war housing 
stock, namely, a standard ranch house that 
was entering midlife crisis. The one w r e 
found had under gone many interior 
changes over the years, which had certainly 
improved the livability of the house, but hail 
done little to Improve w hat real estate folks 
call its curb appeal- The owners wanted In 
upgrade the exterior mi the house looked 
better* improve its energy efficiency h anil 
increase its market value. So, we decided tn 
give the structure a complete exterior fiice- 
lift, and in the process to show you how 
some of the most cum men exterior improve- 
ments are done. 

Our Ural stop was designer Dyck Fled- 
derux. We told him we wanted to replace 
the roofing, the siding and trim, the win- 
dow's ami from door* as Well as add a new 
entry deck and driveway. We needed him to 
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With Makita cordless power tools anything is possible. You 
can turn raw lumber into finished furniture. Add a new room 
to your house. Even build a new house. 

Because Makita toots do more than free you from a power 
cord. They connect you to two heavy-duty cordless systems. 

An extensive 1 5-tool, 7.2VDC system. And a versatile 10-tool, 
9.6VDC system. Each with an interchangeable battery that 
gives you more than enough power to get the joh done. 

In fact, more professional builders use Makita power tools 
than any other cordless. Maybe they’re impressed by the 
quality of our rods. Maybe it’s their power. 

Maybe its because we have the power tool industry's 
broadest cordless line. 

Or maybe rhey know that the most impressive thing about 
Makita cordless tools is what they build. 

Reputations. 

Thakita 

itsAllihe Bower xxi need 




CURB APPEAL 

create a design that would make all 
these changes work together and at 
the same lime break up the nver pow- 
ering horizontal shape of the struc- 
E Lj]'fc j . We considered this last require- 
ment c racial to improving the 
up; rca ranee. None of this fazed him a 
bit. Then we went on to explain that 
all the improvements, except the 
driveway, must be designer! so com- 
petent do-it-yourselfers could tackle 
the job. And our budget for every 
thing had tu stay within $lh.CHK), just 
a little bit more than the average price 
ofn new cai' these days.. 

'Phis figuri* would not include labor 
costs because we wanted to show the 
potential rewards of putting sweat 
equity into your home. Rut the bud- 
get must include what turned out to 
be a professionally installed $2^00 
driveway. Still he didn't blink. And 
the fruits of his labor arc- shown in the 
HKKnHE and AKTEii photos above. 

He began by choosing a popular de- 
sign idiom from today's high-eml cus- 
tom homes, called contemporary 
shingle architecture. Among other 
things, this idiom employs a very tra- 
ditional building material — cedar 
shingles — outlined with plain trim 
boards, usually painted bright white, 
liy using these substantial casings, 
the windows and clours occupied more 
space on the facade which helped to 



soften the long horizontal nature of 
I he building. The same is true of the 
sidelight on the new front door, 

Fledderus also specified a wide 
frieze board, just under 1 he roof over- 
hangs: This blended with the w r hite 
soffit and fascia Loath! “weight” to the 
rout, as did l he new dark gray shin- 
gles. When these elements were com- 
bined with the new entry deck— that 
moved the fruiiL of liie house closer to 
the street — the entire horizontal 
sweep of the building was broken. 
The result whs a clean, enntempi irary 
look that still paid homage to iradi* 
tionalderigri- 

At ibis j saint. PM editor Joe Truini 
took over and specified the products 
we would use. Among those chosen 
were three easy- to-ins tall standouts: 
the siding, roofing and front door, 
(More about each of these appears in 



the individual stories.) Rut Truini's 
involvement didn't stop here. With a 
little help from his friends — and a lot 
of help from his family — he undertook 
all the improvements himself. If noth- 
ing else, the following stories are a 
real testament to his grace under 
pressure! 

Of course, most readers will not 
want or need to do everything we did 
here. But the tips anti techniques in 
all these stories have relevance for 
any number of other projects. 

When all was said and done, we 
were very pleased with thu results 
and impressed with the savings from 
our sweat equity. Certainly, we were 
forced Lo make compromises here and 
there, hut the one goal thal wasn't 
sacrificed was our budget. We just 
made it! And, in some ways that was 
the greatest satisfaelirm of all.— S.W. 



TO 
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Wbenibu Play Hard 
lbu>^ABatl^ThatW3ifc Hard. 




Eveready. Super Heavy Duty Batteries. 

All the power you need to get the job done. 
Even when it’s play. At a price that isn’t heavy duty, 

fyim EADY 
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Wfonder Window 



Install an energy-efficient bow window 
for a great view and sunshine, too, 

BY JOSEPH TRUPNL Shop And Tools Editor 



Colo/ photo: ■larlU'iT>; 
fll acit - and- white photos: 

Ufindow: AnrlervriCorfj 
toqpcrt MV S^QOI 



Y OU DON'T have to he Frank 
Lloyd Wright tu know that a 
properly sized and placed win- 
dow will add light to a room and 
affect your perception and, 
therefore, use of the space., Ami, it h s not un- 
usual for a window to he the focal point of a 
room. But s till, we weren't prepared for the 
transformation that occurred after we re- 
placed an old picture window with a new, 
energy-efficient bow window. 

The obsolete picture window, located in a 
formal dining room, was original equipment 
— installed when the house w as built in 
1956. It was an old, draft y, steel-framed, 
single-paned unit that should have been re- 
placed years ago. [According to the owners, 
during winter* ice up to Vj in. thick, used to 
form on the inside of the glass. ) 

Fora replacement, we decided against 
another flat window and instead, those a 
casement bow window. The window's 
slightly curved, bow-like frame adds style 
and dimension to the long, narrow, 1 -story 
ranch home. 

However, to really appreciate a bow win- 
dow’, you must see it from the inside looking 
out. The window floods ihe room with natu- 
ral light from four different angles. The 
room suddenly became wann and inviting. 
The window frame, projecting slightly from 
the house, offers a perch to the outdoors 
with sweeping views that nu other window 
can match. The seat board presents a quiet 
place to sit and watch the world — or at least 
the neighborhood — goby. 

The window shown is an Andersen vinyl- 
dad bow window* (model C45). It’s made up 
of four casement windows joined at W an- 
gles. The two center windows open. The 
end ones are fixed. Besides the 4- Unit- wide 
win* 1 a w show n , b< wv wtni Id wa are als< > a v a il - 
able in -1-, 5-* 6- and 7-unit styles. The wider 
the w indow, the more it projects from the 
house. The 4-unit bow window shown proj- 
ects about 9% in. Sizes vary depending on 



the manufacturer, but you're sure to find a 
window that's right for your home. 

Andersen offers 25 stuck si ices of vinyl- 
clad how windows ranging in size from 
about 3 x G ft. wide to 6 x 13 ft., 8 in. wide. 
The how window we installed measures 
roughly h ft. tall x ft ft. wide and costs ap- 
proximately $950* though prices vary 
around the country. For more information! 
contact Andersen ( orp.. Ray poll, MN 551 KH. 

When purchasing a bow window 1 , be sure 
to order a head board, seat board and the 
extension jambs. These don't come with the 
basic unit. Screens and grilles must be or- 
dered separately, too. 

Most window manufacturers also offer a 
choice of insulated-glass (twu panes i or tri- 
ple-glazing, The bow window 1 shown has 
Andersen's High -Per forma race insulating 
glass. This super energy -efficient glass has 
a transparent metallic coating bonded to the 
glass surface between the pane a that re- 
duces beat loss during the winter and radi- 
ant heat gain during the summer. 

Out with the old 

The first step is to remove the old window. 
Using a flat pry bar, carefully pry the win- 
dow from the house. Be sure to wear long 
sleeves, gloves and safety glasses. Try to 
avoid twisting the window* frame ur the 
glass may break. 

Next, prepare the rough opening to ac- 
cept fhenew r window*. Every window comes 
with instructions that list the rough-open- 
ing dimensions. However, just to be safe, 
measure t he in Le riur frame of t he w md o w l o 
be sure that ihe rough-opening dimensions 
are correct. 

If the bow window is the same width as 
the old window, but taller, then simply low- 
er the sill plate to accept the taller window. 
If the bow window ts wider and taller than 
the old window, then you must frame-out 
the entire opening and install a longer head- 
er (photo 4i When removing a header, it's 
necessary to install a temporary wall in the 
room to support the ceding until the new 
header is in place. Make the header from 
two 2x Ids separated by ‘. --in. plywood. This 
produces a #Vi=-in. -thick header to equal the 
2\4 wall stud width. 

First P mark the silt plate position on the 
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WONDER WINDOW 

exterior walk Then, menu re rluwn A 
in., tht thickness of a double 2x4 sill 
plate, and snap a chalk line. Use a )K>r- 
tabk? circular saw ami then a recipro- 
cating MW In cut through each slurl lo- 
cated in i.he rough npemug I photo 2). 
Try aiai to cut through the interior 
w&Uhu&ttt, The short studs left in the 
walk called cripple studs, support ihe 
sill plate. Install I wo more cripple 
studs to support each end of the sill 
plate. Nail the two end cripple studs 
to the nearest full-length wall studs. 
AIsOh position a double 2x l cripple 
stud in the center of the opening to at- 
tach the knee brace. 

Now, cut Li 2x4 sill plate to fit acrnss 
the bottom of the rough opening and 
nail it to the cripple stuils. Double-up 
the sill plate hy nailing another 2x4 to 



the fii'st siL plate. Using a reciprocat- 
ing saw, trim the exterior sheathing 
anti interior waUboard fluidi with the 
sill plate i photo 3}. 

Next, make up the header and cut it 
to fit between Lhe tw [] nearest full’ 





2 Make a plunge cut — 3 In. below rough 
□pe-nlng dimension — -Into each stud. Use 
reciprocal ing ww to cut stud completely. 





1 The first step Is to remove the old win- 
dow. Duct -tape strips on the glass help LO 
prevent shattering if the glass breaks. 



1 Remove studs and nail down a double 
2x4 Jill plate. Use a reciprocating saw to cut 
Sheathing and wall board flush with sill. 




length wall studs. With the aid of a 
helper, lift the header into place and 
toenail it to the wall studs on either 
end. Then, cut jack studs to fit be- 
tween the header and the sill plate. 
Nail a jack stud to the full-length wall 
stud at each end of Lhe header. Toe- 
nail two more jack studs — to Lhe 
header and sill plate — flush with the 
sides of the rough opening. These two 
additional jack studs are needed only 
if the first jack studs are set back 
away from the opening l a £ in. or 
more. For example, if the first jack 
stud is Vi in. away from the rough- 
opening edge, then nail a ft-in. -thick 
x SV^-in.-wide board to the jack stud 
to build out the stud and establish the 
aide of the mugh owning. Regardless 
of how you frame out the mugh open- 
ing, be sure that the jack studs are po- 
sitioned under the header. 




4 In si ail new header, If needed, for the 
bow window. Make header from two 
2x1 Qs separated by ft-ln plywood spacer. 





5 After rough opening is framed Ollt. In- 
stall the window. Two people are needed 
to hold unit while Its secured from Inside. 



4 Nall exterior trim along lop qf window. 
Cleats attached to soffit provide nailing 
surfaces. Note Insulation behind trim. 





? Nal 1 trim boards along window bottom. 
Mote brace bolted to wall, under center of 
window, to support projecting unit. 



8 unit has factory-filled leal hoard. Apply 
stain or paint before Installation, if needed, 
rip wa e board flush with Interior wait. 



9 Nall a scrap wood block to jack stud on 
sides of window, this it neceuary id pro- 
vide solid nailing For extension Jambs. 



lO Fit extension jamb Into p rerouted 
groove to build out window Jamb flush 
With finished wall. Shim jamb. fl/iKMiary. 
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In with the new 

Tn lift a window this wise, you need at 
least four people. Once it's in place, 
two people must hold it until it's se- 
cured, Move inside and drive cedar 
shake shims under the window to 
raise it against the header. Position 

the shims in several places to support 

the entire unit. Check that the win- 
dow is plumb, square and level. Next, 
nail up through the top platform and 
into the header with IQd coated or 
ring-shanked nails. Then, nail down 
through the bottom platform and into 
the sill plate. Now move outside and 
drive l : V*-in. roofing nails through the 
vinyl flange on each side of the win- 
dow, Fill any ga|>s under the window 
with fiberglass insulation. 

Tu support the projecting unit, at- 
tach a knee brace to the house under 
the center of Lhe window. The 4-unit 
bow window shown needs only one 
center-mounted brace, but wider 

windows, which project farther from 
the house, need two or, in some cases, 
three braces. Using £ x4b ( make an L- 
shnped brace to fit against the house 
and under the window. Then attach ;i 
2x4 or 4x4 diagonal strut to the L- 
shaped brace. Secure the brace with 
lagserews. Be sure tu screw into the 
double 2x4 cripple stud. 

With the window fastened secure- 
ly h all that's left is to install the exteri- 
or trim and finish the window's interi- 
or. The exterior of the window w as 
trimmed with *V 4 in. x 5!4-in.-wide 
pine boards painted white. First, in- 
stall trim around the top and bottom 
of the window 9 and then attach the- 
vertical side pieces. Fasten the trim 
with lfld galvanized finishing nails. 

Crosscut the top and bottom trim 
pieces to a 5* angle so that they will 
meet at 10° and match the bow of the 
window. Screw 1x2 wood cleats to the 
house soffit above the window to pro- 
vide solid nailing for the trim. Then h 
fill the area above the w r indo w with fi- 
berglass insulation and nail the trim in 
place (phuto &}. Before attaching the 
bottom trim, screw 2x2 nailing strips 
to the underside of the window. In- 
stall the trim by nailing into the 2x2 
strips and the edge of the window 
platform (photo 7), Now glue rigid in- 
sulation, such as Styrofoam, to the 
underside nf the window* Finally, at- 
tach the trim to sides of the window. 

Interior trim 

Start by nailing Vh x 1 Mi-in.-wide ply- 
wood strips around Lhe window's sill 
platform. Cover the platform with Wc- 
m. rigid insulation. Be sure to fit the 
insulation between the strips. Insu- 
late the head platform, at the Lop of 
the window, in a similar manner. 

Next, install the head and seat 



boards which are made of piim-ve- 
neered particleboard. The boards 
come precut to fit. either a 5Vi-in.- or 
TV ur Ln, -thick wall If necessary r trim 
Lhe boards flush with the interior 
wall. Slide the seat board into position 
(photo 8) and secure it with 4d finish- 
ing nails. Install the bead board in the 
same manner. Then, nail blocks to the 
ivall studs (photo 9) to provide back- 
ing for the extenxiu n jambs. Exten- 
sion jambs build out the window 
jambs flush with the interior wail. If 
necessary r trim the extension jambs 
tu fit flush. Fasten extension jambs 
with M fi nis hi ng nails (photo 10). 



Next, install the inside stop mold- 
ings and mullion casings that fit 
aruu nd the inside of the four w i m 1 u w.s . 
The parts come precisely milled and 
factory-fitted for easy installation. 
Simply nail them in place with 4d fin- 
ishing nails — no cutting is required. 
Now install casing molding to the wall 
around the window as the final trim. 

Snap -in- place grilles divide each 
window into 10 panes. The plastic 
grilles, called Andersen Perm a -Fit 
gri lies , feature a special polymer coat- 
ing on their interior surface that ac- 
cepts paint or stain. Finish the grilles 
to match the interior wood trim. Wt 




IF YOU CAN RUN 
UP HERE YOU CAN 
RUN ANYWHERE. 

During the 
winters up here 
rivers freeze. Rocks 
creek, turn 
tn iron . 

Thais why 
the number-one 
choice of chain 
saws in Canada is 
Husqvama. Because 
they can run up 
here. So they can 
run anywhere . 77ie 
new Husqv&m# 45 
is the perfect sa wfor 
your own backyard, 
with a superior bal- 
ance of power and 
iveigh t an elec- 
tronic ignition and a 
matched air intake 
exhaust system. 

You may never 
have to take it out 
when the tempera- 
ture drops btff/cHV 
zero. But its the 
one saw you could. 

See the full line 
of Husqvama chain 
sa ws at your dealer. 

* 0/1 mo(fcfe45find2&hXf M £ 



The chain saw professionals 
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Door Pri ze 



Elegant and secure, this steel-entry door 
and sidelight feature perfect-fit installation, 

BY JOSEPH TRUINf, Shop And Tools Editor 



LoJor photo: 
BJack-and-whitophotoj - 

Jcfteph^rLrtni 

iDoof: Pe.«F Indi^cm', 

71DGDJHir 



T O SAY THAT the Fropt^enlry 
door of this home nettled to he re- 
placed, is an enormous under- 
statement. It was an aid. weath- 
er-worn solid wood door that 
had battled Lhe everchanging, often brutal 
New England weather for nearly 15 sea - 
sons. It had no windows, known as lites, to 
emit sunshine — resulting in a dark, shad- 
owy foyer. Cold air howled in from around 
the ill-fitting door and wind-blown snow 
formed tiny drifts in the foyer. All and all, it 
was a rather forgettable floor that simply 
provided a way in and mil of Lhehou.se. 

The features that we looked for in a new 
floor were security, energy efficiency and 
quality constnietioriH Plus, it hail lobe easy 
to install- We also wanted the entrance to 
the house to bo more forma! and stylish so 
we decided to install a door and sidelight. 
The sidelight creates a slightly larger look- 
mg entrance while providing anut her light- 
emitting window. 

The unit shown is an Ever-Btrait steel 
door from Pease Industries. The 3-ft.~wide 
door (model No. EFH8)and 14-in. -wide 
sidelight (No. SFK8) both feature attractive 
etched glass windows and emlHJssed raised 
panda. The doors const ruction starts with 
solid wood stiles and rails forming Lhe jm> 
ri meter frame . A sheet of closed-cell poly- 
styrene fill# the core of the door ami pro- 
vides insulation. Rust-resistant galvanized 
steel sheets form the interior and exterior 
surfaces of the door. The two steel sheets 
are separated by a thermal break — a rubber 
gasket inserted in the door's edges— that 
stupa the transmission of cold or heat from 
one side of ihe door to the other. 

To help create an air-tight seal around the 
door, the unit is fitted with a magnetic 
weatherstrip, similar to a refrigerator's, 
that effectively blocks out wind and rain. A 
flexible, 5-finger weatherstrip along the 
door's bottom makes firm contact with an 
aluminum adjustable silh The sill has a 



unique built-in weep (water removal) sys- 
tem thai directs water away from the 
threshold via an integral pan. 

The door comes factory-primed and 
should be painted within six weeks after in- 
stallation with a good-quality, exterior- 
grade paint. We painted the door white 
with Finrmren & Haley's Trim and Shutter 
paint- -an aikyd enamel fomnulated specifi- 
cally for use on primed metal. Fur details, 
write to Finnaren & Haley, 232Q Haverford 
Rd., Ardmore, PA l£M)tt:!. 

The real beauty of this door, though, is its 
foolproof perfect-fit installation system. If 
every rough opening, sill and doorjamb 
were perfectly level, plumb and square, 
Ihen door installations w ould be child's 
play. But in the real world, of course, this is 
simply not the case. Therefore, Pease de- 
signed a system that uses adjustable fasten- 
ers, catted Jamb Jacks, that allow you Ln ad- 
just the door jambs after the unit is screwed 
in place. In fact, with this system, you can 
easily fine-tune the door's fit next year or in 
10 years, if necessary. 

A Jamb Jack is basically a lagserew fitted 
with a threaded, cylindrical-shaped head 
(see photo 9), They fit into prebored 
hnks — three per jamb — and are conceded 
with push -in plastic caps, A special tool is 
provided for driving the Jamb Jacks into 
the studs with a ratchet wrench. Reverse 
the drive tool and use its other end to adjust 
the door jambs in nr out. 

We ordered the door unit complete with 
adjustable sill and polished-brass hinges 
ami inckseL As shown, It retails for about 
$700 to $750. For details,, contact Pease In- 
dustries, 7HH) Dixie Highway, Fairfield, 
OH 45014, 

Installation procedures 

Start by removing the old door. Wood doors 
are usually nailed through the exterior cas- 
ing. Pull the nails and remove the door and 
frame as one unit. Next, extend the opening 
Co accept the wider door/sidelight unit. Us- 
ing a level, mark the new rough opening on 
the house wall (photo 2), Before cutting, 
measure the new unit just to be sure that 
Lhe rough opening is correct. Use a portable 
circular saw to cut through the siding and 
sheathing. Pull off the siding and sheathing 
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arid remove the, studs unrl insulation. 
Then* cut the interior w*kl] board from 
the cjulaide using a rwpft>ralmgsaw 
(photo *1), 

Now install si new header, if ntK.es- 
sarv r and frame the side of the mugh 
ujK-ning that was just tut. On this par- 
ticular instalhnion. the existing rbu- 
hie 2x^ header ex tern toil beyond the 
mugh openings there was tin need L<i 
replace it. Also, jt juM happened Lhat 
a wall stud was only '-"l in. away from 
Lhe erlge nf the mugh upening, There- 
fore* I was able In dose in the opening 
with a strip of ' Au. [iIvwolhI (photu 
5), In most cases, however, you L ll 
have to replace the old header with a 
longer one* a i Id a full-length wall sttnl 
and a jack stufl. Be .sure to fit the jack 
stud under the header ( Fur header in- 



stallation details, check the how win- 
dow story that begins on page f*2L 
Nail through the sheathing and wall- 
bosinJ to secure the new framing 
members. Also, build up the sill of the 
opening, if necessary* flush with the 
floor. A strip of or Vfc-ta, ply- 
wood will usually do the trick. 

With the mugh opening framed, it's 
time t u install the door. Note that the 
door mid sidelight come ;tsse rubied as 
a prehung unit. Pirsl T apply caulking 
to the sill and then install the unit bot- 
tom first (photo fi}_ Next, use the he x- 
shaped driver provided to screw in 
the first Jamb-Jack fastener. The 
driver fits a 10- nun stsdtet (photo 10 1 
or it cati be driven with an electric 
drill. Note that the ends of the driver 
are slightly different, A hexagonal 
hole is milled in one end and the oppo- 
site end haa a round hole drilled in it. 



Use I he hexagonid-hulc end tu drive 
the fasteners into the studs, and the 
round-hole end to adjust the jambs. 

Install the six Jamb ^Eicks in the fol- 
lowing orders 1 + top hinge side, 2. bot- 
tom hinge side, 3, top luck side, 4. bot- 
tom lock aide* 6. center hinge aide, B. 
renter lock side. Check the dnor-to- 
fr a m l j a 1 ig n me n t . U s i ng t he d r i v e 
ti m l . t urn t he J ei m l kJ :ic ks c lock w i se to 
pull the jamb nut, ami ccmiiLercliii'k- 
wirie to tnove t he jamb in (photo 1 1 }. 

Once the doorjambs are saljusted, 
install the latch and deadbolt, and 
mortise the strike plates into the 
jamb. Insert a w ood block between 
the jamh and the stud at the strike 
[date locations for additional support 
and security. Then, fasten the strike 
plates w ith the long screws ] nmvidoi h 
Two more long screws are provided 
for securing the tup door hinge. Drive 



1 Old wood-framed doar was nailed 
through casing. Use cat i paw to pul! nails 
Remove door andjamb from opening. 



2 Use a level to mark rou gh opening height 
of new door unit Then, draw a plumb line lo 
establish right Side at opening. 



3 Double check your measurement* oF the 
rough opening, Use a circular saw to cut 
through the exterior siding and sheathing. 



4 Cut away the Interior wall with a redp* 
rotating saw. Mang a drop cloth on Inside 
waiJ and execute cut from the outside. 



7 Apply two parallel beads of butyl caulk 
along the sill and up the sides about 3 In. 
FhiswMl imp air and water infiltration. 



£ Wall stud was v* In, away From rough 
opening, so plywood was added i q fill void 
and provide a base for fastening door. 



4 Position unit in the opening, sill first, 
and then tilt in the top. Note that door and 
sidelight come assembled as one unit . 



4 Check HU for level, ll must be level For 
door cooperate properly. Also, check to be 
sure sides of opening are plumb. 



f Here* a dose up view ol a iamb- Jack, 
Lagscrew shank Is driven into Studs and cy- 
lindrical head thread* Into doorjamb. 
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TURN HOME REPAIR PROBLEMS 
INTO NO PROBLEMS. 



WITH ELMER'S-THE HOME SOLUTION'“PRODUCTS. 








wirdm glass 

the HOME SOLUTION " Elmer’s 
Glaze-Tuff ,v glazing compound If 
pamlable m only 30 minuses 



UMERS 



If you have a problem in your home that needs gluing, caulking, 
filling , glazing or spackling. Elmers has the answer . 

THE HOME SOLUTION"' line of products. Look 
for them at your favorite store. < &>.»*!« w 



THE HOME SOLUTION 



THE HOME SOLUTION -- Elmer's SfrAII - A strong, h.gh-isch 
adhesive ihai bonds just aboul anything u anyth^g else 



PmWern Howto fEpatrgaxk 

If] ^ wft{} 

THE HOME SOLLTnwr: Elmer’s 
Redi-Spacfc" spaskang comEWund 
Fast-drying ad pc lata formula 
slays llEKibis Out 
ynds easily 



Frabtem mwto patch tfie cteet? 
tfutige m tfie ctoip mgm tatfe 
THE HOME SOL UT1CTN" Elmer’s 
Carpenter's Wood Filter Resisl:-. 
shnnlona and accepts dam mi 
hght slain 



Problem Hw to stop 
ttedfffltmidfatowmdows 
THE HOME SOLUTION Elmers 
Silicone Caulk. Ghie you a IpnQ-lasbng 
taihle seal that insulates 
and waterproofs 



PfD&Bfn: How to dEKin Fofma a 1 to 
n countertop. 

THE HOME SOLUTION" 

Eliw's Comtacl Cement Fomsa 
sirong bond. 



Aatarff: Howto 

iTjOttf auta 

wound your nib 

the HOME solution “ 

Elmer’s Tub Caulk 
Provides a lleiflbfc 5-.BJH 
m^“ 5 water and 
mildew resistant 



Frabtam HAwiaprth 
teci you r banfe hurt) 
fmjt, off and grease 
THE HOME SOLUTION'" 
Elmer ‘slnwsitHe Glow - 
Protective Hams Cream 
Jtfsl apply betareany 
dirty job 



ITMi 

CARPENTER'S 
WOOD GLUE 



Antafll. too# tfie j/mflacAr 
Oft the armchair. 

THE HOME SCUJUUOfr Bmef s 
Caipenter e Wood Glue Penetrates 
moti debtor a strong bond 



UMEXS 

GWEAll 



Problem. Horn *P protects 
telttottv bottom ottfie j(Wwe 
THE HOME SOLUTION' 

Elmers Glue-All :* M s the ideal all- 
purpose household glue. 












HOME h.!.<J;’ii-iV.'»''W GmDE 



DOOR PRIZE 

t be wivws through the hinge lmk*s ki- 
ealcd closest to the weutherrilrfpping, 
Thosv 2 3 /j-m.-]orig screws will help 
prevent ragging and binding. 

Now dow the floor and check the 
si]] ] ] la t t j . The 5-finger tloor-bcittom 
cap should fit snugly against the sill to 
seal out wind and rain. Loosen the 
screws to raise the sill, tighten them 
ta lower it (photo 13), 

Finally, apply two coats of paint to 
the door unit. Avoid getting paint on 
the w Gathers! ripping and don't paint 
i n tern | ivrat ures below 60° F . fm 




tO Adjustable Jamb- Jacks secure the 
door. Use a ratchet wrench and special 
driver [provided] to screw bolt Into stud 



11 Reverie ihc special driver In the 
wrench and use Ft to adjust Jambs In or out 
unt i I the door and frame align perfectly. 




11 Mark the strj fee-plate location on door 
jamb and bore a hole to t the dead holt with 
a spade bH . Then, mortise the plate flush. 



f 3 Door features an adjustable sill that 
stops drafts. Loosen screws slightly to raise 
sill- Then, doie door and check the seal. 



1 4 Test sill height with a dollar bill. Close 
door on bill and tug gently. If the bill can be 
moved freely, readjust sill for a tighter fit. 
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NRI Hands-On Training With an IBM PC Compatible Plus 20 Meg Hard Disk 

GET THE KNOW-HOW 
TO SERVICE EVERY 
COMPUTER ON THIS PAGE 



Learn the Basies the NRI 
Way -and Earn Good 
Artaaoy Troubleshooting 
Any firand of Computer 

Thr Department of Labor 
rank* compiler service high 
tm its list ol lop growth fields, 
with accelerated demand 
sealing mure Worn 30.RCKI nt-w 
pubs within ihe next 10 year* 

You can cash in on Ibis opptir- 
iLinily— dlher as a (ulHim* 
crarpnrsdc tetrhnid-in or 
an independent service- 
person— once you've 
learned all ihe basics, of 
c ompui^s the NR3 way. 

NRIs practical combina- 
tion of u rea*on-why" 
theory and "hands-on™ 
building skills Otaris yuu 
wilh the fundamentals 
of electronics, liters guides 
you through advanced elec^ 
Tronic circuitry and nn into 
computer pJectronics. You also 
learn to program in BASIC and 
machine language, ihe essential 
language* for troubleshooting 
and repair. 



| ■ - n wjlrlp'wl t^il T IBM 

Epwi k ■ - ■ - ' 

Md I « 

i f>d I hr Aop*t t oflo- m hnibtfW 
fradonuAi nl Ajx* 4 -p C^v^utor, Inc. 

PnfTIftMjii 
DDtfPAb Cl 




Training, Only From HRI 

^ computer stand* Akine. . . it's part of a 
total system. lb really service computer*, 
you have to underhand compute? zysipms. 
And only NRI include a powerful enm- 
puier system aa pan ol your training, 
centered around the new fully IBM com- 
patible Sanyo FW+0 Scries computer. 

You start with the step-hy-step 
assembly of your 5a nyoRHO computer. 
You build and lest fhe “intelligent" 
keyboard, install the ptswer Supply and 
3V4" floppy disk drive, and interface the 
high-resolutiun monitor But lhafft nol all. 
You go on to install a powerful 20 
megabyte bard disk drive— May's mnsl- 
watiied computer peripheral, now uiclud 
ed as part of your hands-on training lo 
dramatically increase your computer's 
dala storage capacity while giving you 
lighining-quick data access. With your 
computer now up and running, you're 
ready to use ihe vahjilhic software that 
completes ynur total computer system. 



munications, 
TVMudio/ 
Video Servicing, 
and other growing 
higMedl career fiekla 
II the reply card is missing, 
write in Ihe address, below 



MORE! 



It all adds up lo confidence- 
building, real-world experience 
that includes training in program- ^1 
mlng. circuit design, and peripheral 
maintenance. You'll be learning abouh 
working with, servicing, and trouble- 
shooting an entire compuier system— 
keyboard, power supply, computer, 
monitor | Floppy disk, hard disk— to en- 
sure that you have all the essential skills 
you need to succeed as a pmlessinnal 
computer service technician. 

No Experience Needed, 

NRI Builds It In 

This is the kind of practical, handiwm 
experience I hat makes you uniquely 
prepared, with the skills and confidence 
you need for success. You learn al your 
own convenience in your own home No 
classroom pressures, thu night school, no 



heed En quit yOUr prcsrnl job unlil yourc 
ready to make ywr move Your 1 mining 
h backed up by your personal NRI in- 
slnirtur and the NRI technical staff, 
ready to answer your questions 
and help you when you 
need it You gel it all with 
NRI al-bume training. 

free 100-Page 
Catalog Tells More 

f Send the postage-paid 
reply card today fnr 
NRJ'sbLg, 100-page, 
color catalog on NRI s 
electronics training, 
which gives you all 
the facts about 
NRI courses 
in Micro- 

Ctimpulcm. 

Robotics, 

Data Com 







■ftHjf HflE !□ tol ifs-lftma Irxvkng Incite**: 

* NRI P Ham Lafr to dwlgn and mcdlt* ‘ Fan- 
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SCHOOLS 

McTiraw-HiJI Continuing E-jducathm Center 
Wisconsin Avenue. NW 9 t 

Wkdiington, DC ZlfXUfi 

Ife-li Otvi. You Tomormw ' ' 
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Super Siding 



Red-cedar shingles that go up— wowl 
—8 ft. at a time. 



BY JOSEPH TRUINI, Shop And Tools Edrtor 



Calm photo Carl Wrcie 
Br*ck^and-wtl4tr phcrtoa 

JOSepfiTi'uudlr 

Sltflng Ihskcftpwn. 00*400. 
WintotA WAW5W 
SuEruarUdCJulk Cupittncl. 
DarwortfiCd , Tower La . 
Awm.CTflWOl. 



L IKE MANY ranch-style h tunes 
built in the l9f>SJs p this on if wa* 
originally shingled with cedar 
shakes. When it came time to re- 
model i about 15 years ago, a 
quick and affordable solution was sought. 
You guessed it — aluminum siding. 

Now maybe we shouldn't blame the alu- 
minum siding entirely P but the house 
seemed to lose the modest style and charac- 
ter it possessed during the brand-new '50s. 
I L appeared to have a cold, blank stare in its 
casement- window eyes. Anyway p the deed 
was done and the house remained tinned-up 
for almost IS years. 

When we derided to replace the siding, 
our first thought was to return the house to 
its original exterior — red-cedar shingles. 
Shingles aren't particularly difficult to in- 
stall, buUhey are time -consuming and since 
this is a major do-it-yourself project, time b 
an important factor. We were Ions king for 
the advantages of aluminum siding— fast, 
easy installation — and the warm, natural 
look of real cedar shingles. What we found 
was Shakertnwm cedar siding. 

Shakertown aiding is a factory-fabricated 
pane! that consists of No. 1 grade Western 
red-cedar shingles laminated to W-im exte- 
rior-grade plywood panels. There sire two 
courses of shingles per panel anil each panel 
measures 15 im wide x 8 ft* long. To make 
installation even easier the panels are self- 
aligning. The bottom edge of the panels are 
rabbeted to fit over the previously installed 
course. Therefore, there's no need to mea- 
sure each course to maintain a con si stent 
exposure. And, Shakertown siding comes 
with its ow n 8d cedar-colored, ring-shanked 
nails. 

Another convenient feature is prefabri- 
cated outside corners. The corners are 
made of short pieces of siding that have 
been mitered ami then glued and stapled to- 
gether. The corners are convenient, but 
they're not required. Outside corners can 



be trimmed w ith %-in. cedar hoard*, too. 

Shakertown offer* various styles of cedar 
shingle panels including rough sawn, bam 
shake, staggered butt line and 14-in* expo- 
sure shingles. The siding shown, called Co- 
lonial features a double 7-in. ex (insure, 
smooth-textured finish and straight butt 
line. All this do-it-yourself convenience 
does, of course, come with a price. Shaker- 
town Colonial II siding coats between $2. GO 
and £1*50 per sq + ft. depending an quantity 
ordered anti your area. The savings art* in 
reduced labor, minimum cutoff waste and 
no need to buy nails since they're furnished. 
For more details, contact Shakertown, Box 
m WLntock, WA 96696. Or, call toll-free: 
(800)426-8970. 

The siding comes unfinished ready for 
stain or paint. As a timesaving step 1 we 
stained all the siding before installation with 
Cuprinofs semitransparent stain and wood 
preservative (color used: Ginger}. The stain 
ha* a linseed oil base* but it cleans up with 
snap and w p ater. 

The best way to apply the stain is with a 
pad applicator. We tried a synthetic^bristle 
bru sh, but it took too long and didn't di atrib - 
ute the stain very well. Be sure to stain all 
four edges of each panel. A second coat can 
be applied once Lhe first coat has dried — 
about 5 hours. One gallon covers about 300 
sq. ft. and coat* about $16. For stain specif- 
ics, contact Cuprinol, Darworth Co. „ Tower 
La*. Avon, CT 06001, 

First things first 

There's a lot to do before installing the sid- 
ing* In fact, about BO percent of this siding 
job was spent preparing the house. First, 
remove all existing si ding to expsethe wall 
sheathing. The house shown is sheathed, 
not in plywood, but in a panel sheet product 
called Celotex. A popular sheathing materi- 
al of the 1950s, Celotex is difficult to de- 
scribe, but it's somewhat like W-in. -thick 
notebook paper. Since Celotex doesn't pro- 
vide a solid nailing surface, 2x4 blocking had 
to be inserted in the walls around the win- 
dow* for nailing the siding. 

At this point, we replaced all the old case- 
ment windows with Andersen vinyl-clad, 
double-hung windows. Install each new 
window temporarily with screws. Next, re- 
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I Nall 5Y*-ln.-wlde pine trim under the 
window finl. Note: Bottom trim board ex- 
tends 7 '/j In,. beyond window on each side. 



4 Install the vertical pine trim to each side 
qf the window. Fasten the %-ln.lhldk trim 
with 1 galvanized finishing nails, 



7 Here t a timesaving step: Stain flit the 
siding before Installation. A short-nap pad 
applicator makes staining quick and easy. 



4 &efot e Installing the siding, nail a VHn - 
thJek starter strip along the bottom of the 
house to build out the lint course slightly. 



4 Start first course with a prefabricated 
corner. Be sure corner hs plumb on both 
tides and hangs Just below the starter strip. 



1 0 Continue by Installing a comer follow- 
ed by a course of siding. Note: Shims are of- 
ten necessary to keep the comer plumb. 



home EEiISIIilMuilZZi guide 



SUPER SIDING 

move all the windows and wrap the 
entire hon.se in Tyvek hnusew rap 
(phuto 1 L Use a knife to slit the Tyvek 
covering each window opening (photo 
in* Lull the windows permanent- 
ly. Tyvek is an energy-having idr-iiv 
nitration barrier that helps stop 
drafl,s and heat loss. It's made of very 
fine, high-density polyethylene fibers 
and comes in 9- ft,- wide x 195-ft.dong 
rolls for about Si 20, Simply roll out 
the Tvvek and staple it in place. Avoid 
w rinkles and overlap second -story 
sheets by at least 1 ft. S£al the Tvvek 
seams and around all doors ami win- 
dows with w ide tape such as 3 M'b 
sheathingtupefphotoS). For more in- 
formation and details, contact Du- 
Pont H Tyvek House wrap. Centre 



RcL, Wilmington, DE 1989H. 

Next, nail up the frieze board, rake 
boards and trim around each window. 
We used %-in. x SVg-im-wirte pine for 
these parts. Ah atimesaver, prime all 



1 with the windows removed, Tyvek 
tiousewrap— -an Mir Infiltration barrier — I* 
itaplcd dlretljy tp the exlcrlor sheathing. 



the knots and paint the boards before 
installation. Add a final paint coat af- 
ter the hoards are up, but before in- 
stalling the siding. Install the frieze 
board first, and Ihcn trim out the win- 
dows. Start by nailing the horizontal 
trim hoard under the window I photo 
5). Then, add the vertical boards to 
each ski*? of the window (photo fiJ. 
Note that the bottom trim board ex- 
tends beyond the side trim by 2 in. on 
each side* With all the windows 
trimmed out. you're now ready to 
start skiing, 

Siding simplified 

The first step is to establish a level 
line around the entire house. Use a 
transit, water level or line level and 
string. Mark the level line" about -I ft, 
off the ground or at any convenient 



2 Then, lilf the Fyvefc At each window 
opening from corner to corner. Fold Tyvek 
Into the opening and reinstall the window. 



J For a locally energy- efficient seal, apply 
JM 'i sheathing tape around windows and 
doors. Use la pe to seal At! Tyvefc team. Ebb. 



4 Apply caulking to the underside of the 
window prior to Installing the trim board. 
This helps seal out wind-driven rain water. 
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height, Then, simply measure down 
from the level line to position the first 
siding course. 

Begin by nailing a Vfe-rn. -thick start- 
er strip along the bottom of the house 
(photo 8). We used a course of cedar 
bevel siding as the starter atrip- 
Next, nail a prefabricated corner in 
place (photo 9). Be sure that ifs 
pEumb in both directions. Use shims, 
if necessary. Then,, install the first 
course oF siding — 8 ft, at a time. 

Take great care that the first 
course js perfectly straight and level. 
Remember, the .subsequent courses 
will align with the first course r When 
it comes time to cut a panel use a por- 
table circular saw and place the panel 
face down to prevent splintering. To 
make accurate, square cuts, we used a 
simple shopmatle crosscut guide (pho- 
to 12), Test fit each panel and check 




1 1 Poll Ken n a l li r A In up from bat [am 
Edge to catch both 5 * ding courses, Note 
rabbet cut In rear, bottom edge of siding. 




1 2 Shopmad# crosscut guide makes It 
easy to cut S -ft. -long siding panels. Place 
Jldlng under guide, facedown 1 , and cut. 




If Use a small brush to itaJn air cut ends. 
Stain helpi ta seal and weatherproof the 
edges of mingles and plywood back ing. 








STOP BURGLARY BEFORE IT STARTS! 
CALL 1-800-624-1121 TODAY! 



You'll receive FREE details on 
the breakthrough HOME 
PROTECTORY “Wireless" 
Security System, ..from 
BLACK & DECKER. 

Now, whether you're away from 
home ...at work, on vacation, a 
business trip, or on an errand... 
you can have reliable protection 
for your home 

Introducing Black & Decker's 
HOME PROTECTOR System.,.a 
state-of-the-art. wireless security 
system that guards your home 24 
hours a day. every day. Whether 
you're home or away. Any effort 
to enter your home is instantly 
met wilh a formidable line of 
defense flashing lights, a power- 
ful siren, and, with our optional 
"24-HOUR" telephone monitoring 
service, a call to the police or 
anyone you choose, alt within 
minutes of an attempted break-in! 

State-ot-tha-Art System 
Delivers Professional Level of 

Protection! 

The HOME PROTECTOR Is 
one of the most reliable wireless 
security systems available for 
home use, at its "heart" are 
advanced electronics with failsafe 
features. Electronics which make 



every component., .door sensors, 
window sensors, sirens, even the 
System Controller Itself .. . capable 
of functioning independently. 

The moment a protected door 
or window Is moved the entry 
sensor sends a coded, audible 
signal to the Controller Unit, 
which, in turn, activates the Sys- 
tem. Even if the 5ystem Con- 
troller is destroyed, ihe rest of the 
system continues to operate! 

LESS THAN HALF THE COST 
of Moat Professionally 
Installed Systems t 

Now, through Black & Decker's 
revolutionary technology, you 
can easily install a system that 
can guard your family and home 
with reliable protection... for less 
than haft the cost of most 
professionally-ms tailed systems! 

For FREE details.., Including 
"6 Things Burglars Know That 
You Should Know Too'V.ca/f 
TOLL FREE or mall the 
coupon TODAYl 



# 



HOME PROTECTOR™ 
Bon 5259. ftept A15 t 
C flfton, NJ 07012 



I 
I 
I 

| □ YES! I want to know more 

aoouT break-through HOME 
1 PROTECTOR Securiiy System 
Please rush my FREE Jnlormalten 
Package by First Class Mail 
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The alternative 
to waiting around for your 
septic system to back up 




Youj septic system is going to back up. right? Well you don't have to helplessly wait tor it 
to happen Simply (lush rid-X T down your tmiel every month 
RlG-X adds billions ot sate bacteria to help keep septic systems running trouble-free. Lab 
tests have proven that 1 lb. of RID-X liquefies 25 lbs ol solid waste in hours That's better 
than the leading liquid septic system additive, or yeast, which contains no bacteria 
RID-X is safe lor plumbing It contains no harsh or caustic chemicals and won't harm 
pipes or your septic system 

RID-X is available where household products are sold X- 



RID-X 

FHE SAFE IMftY HU A UHJHHY-FflEE 5EFT1E StSTEM. 

a^Dductorfwd-COl Comoiny. Inc 
235 &Fntnd tail tats. Sw j™» OFWb 






FUEL The Makera of 
RI&-K will send you this 
mEorrnative bOtthlel. which 
tan help you anroirf septic 
system failure. Sand a 
cird so RIM, Depi mU 
225 Sum mil Ave 
MaJilvaie NJ Q7645 




iISCOVE 

RENTING . 



Your A.K.A. rental store can help whittle that 
big project down to your size 

Before you call a contractor or carpcmcr about the project 
you though l was too big to handle, visii your nearby 
A.R A rental store. The rental professionals there 
ean offer expert ad v ice and equipment 

From cement mixers to extension 
ladders, Piiinl sprayers to nail guns. 

'■ Your rental si ore ean offer fast, 

inexpensive ways you can do ;; 
more of the work yourself. . . 
and save more money 
C'heck out the nearest 
AJ.A, rental store Listed in the 
yellow pages, that big project 
might he just your size after all 
once yon Discover Renting! 



Mr 





ATA 



Wc rent only the very best 



flfnertcan redial assaoati an 
t'SQO ■ l^th Street, 
inline li linc&s 6 1 266 
(309) 764-2475 
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SUPER SIDING 

thy butt joint. Use h block plane, if 
necessary. to form a tight joint. Re- 
stair all ends and edges that have 
been cut or planed (photo 13). This 
will help prevent the plywood back 
from absorbing water and fie I am ma- 
ting. 

Continue installing comers follow- 
ed by siding courses. Cheek your 
progress occasionally with a level just 
to he sure thatthe siding remains lev- 
el. Remember that the rabbet milled 
in the panel’s rear, bottom edge sits 
down onto the previous panel. Posi- 
tion the nails about Vi in. up from the 
bottom edge to catch t he top of the 
previously installed panel, Leave the 
skiing about V* in, away from the win- 
dow t rim i n case of expansion . A pply a 
bead of caulk between the trim and 
siding to seal out water. Chances are 
that you’ll have to rip the last siding 
course Lo fit. Before installing it, 
though, nail a Vj-in. -thick wood strip 
to the house jusL under the frieze 
(photo 14). The strip builds out the top 
course to keep it on the same plane as 
the rest of the siding, 

There is no easy way to rt*-side an 
entire house, but this system makes it 
a very manageable task for any com- 
petent do-it-yourselfer and partner. 
Finally, we were very pleased with 
the overall appearance and quality of 
the siding and glad to see the old 
house in wood once again, m 




14 Before Installing the top course of the 
sWIng, nail a tt-ln.-thlck * 1 '/i-in.-wlde 
wood strip to house under the frieze board. 




1 5 Install top course. Position nails near 
bottom edge, and along top edge. Half 
through sldFrsg and wood backer strip. 
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How Would You Like to.,. 

START YOUR OWN BIG-PROFIT 
BUSINESS FOR LESS THAN $20? 



We sre Specially Merchandise Corpora- 
tion (known to our friends as “SMC"), 
Please understand, we are not offering you 
a ■"franchise 1 ', What we offer is much 
BETTER! It costs you almost nothing to 
start, there are no continuing fees to eat 
into your profits, no full-time obligation 
You can try it out part-time while you keep 
on working. /Teaer this ad, and you 7/ see 
what we mean! 

How Would You Like to ... 

Be a part of a fabulous mail order busi- 
ness. .the faslest-growing segment of the 
American marketing system? Other SMC 
memberSp using the easy step-by-step plan 
provided in our big 1 18 page Mail Order 
Manual have achieved annual sales total- 
ing $125,000.50. You can do the same! 

Not only do we make available to you 
more than 3,000 items of fast-selling mer- 
chandise, hut we also supply full-color 
catalogs for your use 4 as many or few as you 
wish) at low, low prices— plus suggested 
form Letters, sales sheets, moiling lists, etc 
In short, we set you up in your raj 'A 
independent mail order huninesF: 

How Would You Like to ... 

Miv business with pleasure" and sell 
your merchandise at parties? Party Plan 
Selling rewards you with very gwwj profits 
lop to f/irfr times your cost or morel plus 
the fun of attending informal parties 
sponsored by your various hostesses. 

As an SMC member* you are supplied 
with everything you need to make these 
parties a success . con plete step by step 
instructions, invitations, name tags, 
instructions for your hostesses, smalt full- 
color catalogs and even a video tape to do 
the selling for you* if you wish. 

How Would You Like to ... 

Have dozens even hundreds of other peo- 
ple working for you and all contributing to 
your income? We show you exactly how to 
recru it a whole team of sub- wholesalers with 
the use of inexpensive classified advertising. 
They do the selling, you order from us. 
There's enough profit in SMC merchandise 
so your sub- wholesalers can snake a good 
profit for themselves and still have a hand- 
some profit left over for you ! 

There are hundreds of thousands of men 
and women— in big cities, small towns and 
suburbs in every part of the nation, who are 
eager to earn more money, and willing to 
work part time in make it- Thev are your 
prospects, and we show you how 1 to make 
them part of your organization. 

How Would You Like to ... 

Let self service rackij do the selling far 
you? Be a rock jobber It’s like having a 
“money machine". You simply place racks 
of merchandise in suitable retail stores 
( rent-free li. Pay the store a specified per- 
centage on all the merchandise sold off the 
rack Make a profit at Least double what you 
paid for the merchandise 

One of our members- Mrs. Georgia— 
started soul If She placed 178 racks— all 
making money for her. lfeorh raek at 




We’re Talking About Mer 
chandise And Your Low, 
Low Prices Like These: 



Plush 

Musical 

Bear 

YnurCo&l 
I) Only- 

flll.M 



Push -Billion. 
Number Redial 
Telephone j 
Your Cost A j 
Only- JM 

wi? Sk. 



brass Deco- 
rated Butterfly 
Your Cos! * 



Men's Water 
Res -slam 
Spans 
Watch 
Your Cosl 
Only - $1.20 



Automalic 
Con Softer 
Ej fjSfcYouf 
. ; - MCOSt 

" Til rm v- 

fttiS 95 C 



Decorated 
Glass 
Bud Vase 
Your Cost 
Only - 
$1.00 



Calculator 
Your Cosl 



Deluxe VCR 
Dubbuig Kil 
Your Cost Only- 

Lwvvv 

J BONUS 

°<® TS 

r MONTH! , 

-r lo10 ^ 

Z, fSssa- J 

|— / Shrill 



3- Piece P0fCeia<n 
Uni coin Family Set 
Your Cosl Dn«V- 

11 95 sel 



Gtanl fteduj- 
Conifolied 
4 ■ 4 Truck £ 
■YourCoSi % 
Only-$12.95 



Q&v Genuine 
Cte/sonne Earrings 
Ytnir Cost Onlyjl 
95 ( pair >03 



j Exquisitely Hand Painted 
Porcelain lU icnnas 
Your Cosi Only- 

S 3 . S 5 paif 

Minor 

Compact TfcSEC® 

Case 

With 12 

Eye- 

shadow Colors * 

Yo ur totQnly-.&at 



p eci: M< 

croscope SeJ 
Vour Cost 
> Only -S3 95 



Electue/^ 
Pencil 7 
Sharpener 
Your Cosl 
Only -$i ,65 



Genuine Shell tar 
rings. Your Cosl 
Only - $1 25 pair 



3- Way Touch 
Lamp fllumi, 
nates on fi 
touch 1 ) ^ 
Your Cost 
Oniy- 
$22.50 



rCSMiisical 
1 Cohee 
J! Mugs 
^ Youf 
Cost Oniy- 
$2.95 ticli 



Emergency Finn 
light Siren Your 
Cosi Only- $2. 3D 



Piemr S Pierdte Clown 
Masks Y-ouf Cost Only 

11 30 set 



only $2.00 per day profit, that's a total of 
more than $350.00 per day in profits ! Pretty 
good pay for driving around a bit. 

How Would You Like to ... 

Fill order* from a warehouse complex sc 
big it covert seven football fields. ..with&ul 
tymg up nne cent in inventory? 

SMC slocks more than $25,000,000.00 
worth of merchandise, ready for shipment 
to you or direct to your customers ■within 
24 te 46 hours after receiving your order. 

Incidentally, you can order &ne stum or 
one thousand items., and the price is the 
same. SMC doesn't, penalize you for * mat I 
orders or make you buy and warehouse 
huge quantities of merchandise before you 
know whether anyone will buy it. 

How Would You Like to ... 

Be a member of SMC, and receive com- 
plete training and all back-up materials for 
ttventy-tuw different kinds of businesses? 
You receive all the instructions and materi- 
als immediately for easy to- start businesses 
Like mail order, rack jobbing, party plans, 
wholesaling, sub-wholesaling, wap meets, 
wagon jobbing* business gifts and pre- 
miums, and 14 other exciting and profitable 
ways to make good money, full-time or part- 
time, working right out of your home! 



1 How Would You Like to... 
GET ALL THE FACTS 
ABOUT SMC FREE AND 
WITHOUT OBLIGATION? 

WHITE TODAY... WE LL 
ANSWER IMMEDIATELY ! 

1 Specially Me reha ndi.se Corp. 

Dept. 40188 
94Q} Do Soto Ave. 

C -hate worth. CA 913114991 

You hel I'm interested ! Rush me all the 
facts and information on becoming a 
member of SMC. I understand there is no 
charge or obligation of any kind for this 
information, and that you will tell me 
how 1 may Htart any one Cor ull) of 22 
different busint'HBUH for le.ss than ( 20 . 001 , 
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All Decked Out 



A wefcome-home deck that 
provides a place for plants, 




(Talar phoia CwlWeese 
flfac k • and-whl te ptiotoi: 

Jowflhlruini 

Technical arlr Eifcjrrit' Tl ii^r( i :.i , rJ c:ii ■ 
Wolnwlzed injtfr.tr fared 

woftJ. LecitfT«llp l.urrfjH. 

£320 Whitney Arf 
CFOtSia 

Stain: Cuurinol D^MjfVhCo 
Tower La . Awn CT toOO I 



T HE ENTRANCES to some 
homes are very grand and styl- 
ish, white others are more func- 
tional than impressive. In either 
case, a homr’s entrance serves 
as a bridge from the outdoors to the indoors. 
It provides a place to greet friends send off 
school children and settle accounts for the 
local newspaper. 

Ranch-style homes aren't known for their 
powerful entrances. Pot example, the 
house shown was originally equipped with h 
concrete stoop in a carport — hardly a design 
feature worth preserving. Later, a rather 
plain wood deck, that was more functional 
than attractive, was added. 

3o s when the house-remodeling plans 
were being developed, a lot of time w as 
spent designing the entrance* The idea was 
to build something that looked like it was 
part of the house— not simply tacked on the 
front. Plus, wo wanted to show off, not hide, 
the attractive new door and sidelight. 

Theentrance had to be large enough to bo 
functional, but if too large, it would distort 
the housed scale. And finally, the entrance 
had to be stylish without being grandiose , 
With these design consideration* a* guide- 
lines, our entrance deck was bom. 

TheSVi x 18-fL -long deck features walls 
that are covered with the same cedar-shin- 
gle siding (Shakerlown Colonial 111 as the 



house. The tops of the walls have an H-in.- 
wide trough that accepts flower pots and 
planter trays. Expansive S-fl.-wide steps, 
that are centered on the doorw ay, welcome 
you home. A small brick walk connects the 
driveway to the deck and helps soften the 
transition from the black asphalt to the 
stained wood deck. 

The deck is built entirely of Wolmanized 
pressure -treated wood. The understrue- 
lure framing and steps are made of 2x8s. 
The planter walls are framed with 2x48 with 
1x4 cross braces. For information on work- 
ing with pressure-treated lumber, contact 
Koppers, 1050 Koppers Building, Dept. 
PM, Pittsburgh, PA 15219. 

For the deck's surface, we used 2x6 Dura- 
Pine pressure-treated decking. Dura Fine 
features rounded top edges and kerfs cut in 
t he hot t u m su rface to pre v e nt cdppi n g < pho- 
to 14 ). DuraPine costs about $1 more per sq, 
ft, than regular pressure-treated 2x6s. For 
details, contact Cox Wood Pieserving Co,, 
Drawer 1 124, Orangeburg, SC 29115. 

The deck was stained with CuprinoFs 
deck slain and preservative (color used: Si- 
erra Redwood). It contains hard resins that 
resist wear and stand up to heavy traffic, 
One gallon of stain costs about 319 and cov- 
ers approximately 300 sq r ft, (Fs worth 
mentioning Lhat we stained all the decking 
before installing it. This not only saved 
time, but it made for a neater, more effec- 
tive staining job. However, this goes 
against the recommended procedure that 
says to wait 8 to 12 weeks danger if the 
wood gels wet) after construction before 
applying stain to pressure-treated wood. It 
was not practical for us £o wait this long and 
the deck has shown no ill-effects so far. 

Deck construction 

Before starting construction, check the lo- 
cal building codes and obtain any permits 
lhat are required. There arc four basic 
steps to building the deck: Construct the 
understrueture framing and steps, frame 
the planter waits, apply the decking, and in- 
stall the siding to both sides of the walls. 

Begin by fastening a 2x8 ledger to the 
house with lagscrews. Be sure to screw se- 
curely into the house framing. Nail an alu- 
minum drip cap so that it overhangs the top 
edge of the ledger. Next , construct the 2x8 
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1 After bolt I mg led ger to the house. nail 
metal 2x3-joJic hangers I* In, on-tenter, 
IMal 1 only one si tie of met a I joist hangers. 



2 Nall the first and ImiJoIiu to end of led- 
ger and then Install a metal corner bracket 
| as shown | to strengthen the Joint, 



S A posc-hotr digger makes gulch work of 
post holes. Dig down about 6 In. below 
Irori line anrf add 4 in. to & in. of ii ne gravel. 



h OMR l Is’. ■ a 553 i.^n r. hide 

ALL DECKED OUT 



header joist that formp thr perimeter 
nf the deck. Use concrete blocks or 
bricks to s»p|H>rt the header until the 
posts are installed. 

The flour joists are j rtined to the Id 1 - 
ger with Teco metal hangers (Nu, C- 

). Nail the hangers to the ledger 16 
in. on-center (photo I), The excep- 
tions to this, 3ire the first anil last 
joists which are located 13 Vl in. from 
the outside edge of the deck’s perime- 
ter to thetr center (see drawing de- 
tail!. This is necessary to form the K- 
in. -wide trough in the [dan ter walls, 
To alter the width of the trough for 
larger or smaller plants, simply repo- 
sition these two joints. 

Nest , dig the four post holes and 
level the header joist (photos 3 and J). 
Then, cut the 4x4 posts to length. 



Note that the tops of the posts are 
notched to fit under the header joist. 
Nail a 2x4 cleat to each post to extend 
the notch and provide a shmihter for 
the second 2xH that will be nulled lo 
the header joint later. Nail the posts 
in place i photo 5) and then backfill 
around each post with compacted soil. 

Then* cut the joists to length and 
drop them into the hangers. Nail the 
hanger to the ledger first, and then to 
the joist (photo 6). Secure the other 
end of each joist by nailing through 
the header. 

Once all the joists have been in- 
stalled, nail a second to the header 
joist ! photo 8>. The double 2xh header 
is needed only across the fhml of the 
deck and on Lhe short, angled wall. 

Next, construct the steps. Make 
the four stringers from 2x8s. Triangu- 
lar blocks, cut from 2xH stuck, are 



nailed tn the stringer to support Llic 
[reads and risers. Use concrete patio 
blocks as the foundation under each 
stringer. Each tread is made of two 
2xKs. For additional traction, rout Vi 
x Win. grooves in the treads. 

Planter walls 

The planter walls consist of pairs of 
2x4 studs connected by a 1x4 cross 
brace. Tw o 1x2 slats run across the 
1x1 braces to support planter trays 
and flowerpots- 

The studs cm t he outside of the 
walls, are notched to extend down 
alongside the joist and are then nailed 
in place (photo 9). The exception is 
along the double 2xh header joist 
where the studs arc toenailed in 
place. The studs that frame tiw inside 
of the walk* aren't notched. They are 
simply nailed flat against a joist. 



4 With header Joist fempoJwiJy support- 
ed by concrete bTocks, shim header level. 
Then r take measurements for posts. 



7 Fasten other end of joist by s Imply nail- 
ing through the galvanized header and 
Iniujalii end. Use three T Ad nails per Joist. 



5 Wall 4*4 pott To (tie header Jo lit with 
l&d galvanised nails. Mote how post is 
notched to form a ihourder to support joist. 



4 After fmf ailing a II Joists, nail a second 
ZxB to header. Add 2x4 wood cleats to 
posts to support the double 3x0 header. 



4 Drop the Joist Into the hanger and nail 
the hanger to ledger first. Then, nail hang- 
er to the Joist with the nails provided. 



4 Prebore the 2x4 studs and (hen n.ii i 
them to the joist It In. on-tenter. note that 
the stud Is notched to hi onto the JtaBjoUt 
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AD you need to knew about wood 
that goes outdoors, 




To find the best wood for 
building outdoors, just 
look for the bright red 
Lif^VoocTtag, 

LifeWood from 
Weyerhaeuser is a full 
line of ,40 CCA treated 
lumber and decorative 
specialties guaranteed 
for as long as you own what 
you've built. 



From spindles to stringers, 
everything is preci- 
sion cut and designed 
to easily fit together 
—into your plans or 
ours, tour LifeWood 
dealer has all kinds 
of free plans— for 
afternoon projects 
or for building an entire outdoor 
living room. 



Look for the red LifeWood 
tag. Just call 1-800-328-4646, 
ext. 725 for the Lif^Afood dealer 



nearest you, 

For a lifetime ot outdoor living. 



A Weyerhaeuser 

LifeWood 

Gmmmtml forfjp. 





1 O Clamp opposite? stud In place and lewe I 
acrmlOfH- Inside ttud* aren't notched. but 
instead. nailed flat against i he 2 ■ Bjolii. 



1 1 Screw 1x4 cross brace to outside stud. 
Then, plumb inside % Uid and clomp (he 
brace to it. Now screw brace to Inside stud. 



f Z Front studs positioned on double 2xB 
header must be toenaired in place. Nail 
studs flush with outside edge oF header. 
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When nailing each pair of the studs in 
place, be sure that the two studs align 
so that von can attach the 1x4 cross 



braces. Before screwing the cross 
h rates in plate, plumb Lhe studs with 
li level (photo 1 ] h 



Nest, install the decking. Cut each 
board so that its end falls on a joist and 
stagger the joints from one course to 



1 M 
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the next. Inattwl uf bails. we fastened 
the 2x6 decking with 3-in. galvanized 
screws. The screws hold better and 
look neater than nails. Count erbore 
screw pilot- holes and then drive the 
screws with an electric screwdriver 
or drill (photo IS). 

Siding the walls 

Applying siding to the planter walls is 
similar to siding the house. Start by 
nailing a Vs-iru -thick slarter strip 
around the deck perimeter (photo 10) + 
Next, establish a level line and nail 
the first siding course to the deck 
wall. Run the siding across the deck 
wall and onto the house. This helps to 
visually blend the deck into the house 
and make it look lea& like an add-on, 
CmstteliL the sitting at £2 W* for the an- 
gled section of the wall. 

Use Shakeriown prefabricated cor* 



HwIIZDguide- 

ners at the ends of the walls. Nail the 
comers up first and then butt the si fl- 
ing to the corners, Note that addition- 
al 2-\4 blocking must be added to the 
wall ends to provide solid nailing for 
the siding. 

Continue the siding around to the 
inside of the walls. Making tight-fit- 
ting joints at the inside corners of the 
angled-wall section tan be tricky. 

First, crosscut the siding to 22¥/ 
and t hen use a block plane to trim the 
siding to Jit , The last few pieces of sid- 
ing butt against the house siding at a 
right angle. Notch the planter- wall 
siding, as needed, to fit Lightly 
against the house. 

Now nuil !d a: 4 : Vi -in. -wide rough - 
sawn cedar trim to the tops of Lhe 
walls (photo IS). Sand the cedar trim 
lightly to eliminate splintering and 
then .stain it to match the siding, m 



I# Special 2x6 Oura-Pine decking hai 
rounded (op edge: and dual kerfioji In the 
bottom Suff See ro reduce cupping 



1 1 Add piece □! 2x0 solid blocking be- 
tween Jolits in front of angled wall. Block- 
ing provide* a nailing surface for decking. 







1 9 Cotmtef bore plloi-hoies and fasten 
decking with 3- in. galvanized jtfewj. A 
f Ad nail is used as spacer between boards. 



17 Install cedar siding across the deck 
walls and onto the house, Cut the siding 
panels so that all butt Joints fair on a nod. 




14 Before installing siding, naif a '/i-ln.- 
thlck starter strip along the bottom of 
header joist- Continue the strip on to house. 




1 4 Finish lop of the walls with Y* = 4Y^ 
In. ‘Wide rough -sawn cedar. Fasten cedar 
trim with id galvanised finishing nallj. 



The realily ol this new bathroom is 
lhai m lime almost evaryltiing in it will 
be replaced. That is. everyihing except 
lhe high quality Ven! drama skylights. 

We know, because for lhe pasl 40 
years, Verna ram a has been making 
skylights lhat are durable, innovative and 
beaut! I ul. Wb’ve sel our own high 
standards with features such as copper 
flashing, low-E insulated glass and easy 
insiail 3 hon. Little wonder thai so many 
architects and builders insist on using 
Ventararna skylights exclusively. 

In fact, the be*l pisoe to start a bath- 
room remodeling project is on the ceiling. 
You'll discover | hat a Ventarama skylight 
not only Ists air and sunshine in, tout 
also creates a lee I mg Of spaciousness. 

To find oul how a VENT ARAM A skylughl 
can be lhe 
highlight of 
bat hroom fc 
any room in 
house) can 
write ior ou 
informative 
brochure. 



Please lend me the lacts aboul skylights 

NAME 

ADDRESS 

STATE 



CITY I ZIP _ 




S40 Cani.agwe flack Rtf , Hicha^iis. HY nfloi 
51k 911 Q3Q2 1 iM 237 1090 






The most permanent 
fixtures in this 
bathroom are on 
the ceiling. 
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lop Coat 

A quick and easy way to 
reroof your home. Honest! 

BY STEVEN WfLLSON. Home And Shop Ediror 



Corcw pftoio: C -tm U/ecy 
Black-and-white pnol os ; 

JO^ph Tiling 
RdOhrsq. SLifnrnii PJI 

W/pathcrf-Ll Wi? >■ l. tji 'i sn j- fc - P. k n r: 
ISJflrffl-nirrr Sf NF, 

AManra GA ICHQ.i 



R E ROOF I N(i is one nf" thn^e jf>hs. 

Usui gets old in a hurry- Not only 
are the shingles heavy to carry up 
to the roof, but U always seems to 
take forever t« nail them down. 
Thankfully, today's rtxsfing shingles N when 
properly installed, have such long Jives- — in 
some cases, warranties that extend to 40 
years— i hut you won't have la du the job 
very often. 

When we derided In rerpuf this house, we 
tried to find Lht j must user-frwtidly shingle 
around- — and that's how we discovered 
Georgia- Pacific's Summit III product line. 
These laminated shingles are made nf fiber- 
glass reinforced asphalt, with a heavily tex- 
tured surface that is supposed to remind 
people of w eather wood shakes. They come 
in four bundles per square fnite square cov- 
ers 100 sq, ft. of roof) and weigh 300 pounds 
per square instead of the more common 225- 
and '145 * pound shingles. They cost between 
$50 and -$(M> per square, depending cm your 
locutiun. Their real advantage, is in their 
design. By looking at photo l on the follow- 
ing page, you'll see that the shingle is lami- 
nated in L w o parts. The lower section is a 
solid strip and the top layer has irregular 
tal>s to give the shingle its characteristic 
texture. Th« two layers are joined at the 
factory so the shingle functions as one unit. 
This design is radically different than a 
typical 3-tab shingle and has some great do- 
it-yourself implications. The most impor- 
tant is the lack nf slots between the tabs 
— which have to he aligned precisely or the 
joh will look sloppy. Because the Summit 
design is more forgiving, the less-than-ex- 
pert roofer doesn't have to be as careful 
about layout and alignment- Furthermore p 
the heavily textured surface and heavy 
weight nf these shingles allows them to 
bridge the old roofing underneath better. 

Another time- and energy-saver on this 
job was a pneumatic nailer. We rented a 
Stanley- Host ich model N12B w ith a 



horsepower compressor and 25 ft. of air 
hose. These cost S4fi per day but were well 
worth the money. We estimate that the 
nailer was at least five times as fast as hand 
nailing. The rental outfit also supplied the 
special coiled nails that were required, A 
box i if 7200 nails, more than enough to finish 
this 26 -square house, cost $72., 

_ As wit h any pow erful tool, common sense 
dictates Home safety precautions. Wear eye 
protection and keep your hands away from 
the nail peart. Otherw ise, the tool is very 
friendly and will not shoot unless the safety 
collar around the nail port is depressed an 
the shingle. If ymTd rather hand nail the 
shingles, use galvanized roofing nails and 
choose a length that will go through both 
layers or shingle, and project at least V* in. 
beyond the bottom surface of the roof 
sheathing. Normally, PA to 1 tfc-in.-tcing 
nails will do the trick, 

Farsi things first 

Working on a roof always involves a certain 
amount of danger. Because this roof had a 4- 
pitch — meaning Lhat it rises 4 in, for every 
12 in. of horizontal run — and was on a sin- 
gle-story house, it w’as safe to work without 
scaffolding or roof brackets* But if you have 
a steeper ro«f r or one thafs higher off the 
ground, you should rent safety brackets 
from a local rental shop. Also, always use a 
stable ladder in good condition. 

The amount of roofing you need Ls a sim- 
ple calculation. Just multiply the length of 
each side of your roof by the width from 
eaves to the ridge. Then add about 10 per- 
cent for w aste and divide Lhc total by 100 sq. 
ft . to find the number ofsejuarpsy null need. 

Besides nails and roofing, also have sev- 
eral dozen razor blades rm hand Air your 
Utility knife, and at least 1 gallon of plastic 
roof cement. Far this job. we also bought 
some white-aluminum edging that we 
nailed over the ends of the old shingles at 
the rakes. Although these I, -shaped metal 
strips are not absolutely required, they do 
lend a nice crisp appearance to any rerouf- 
ing job. I hie last can Lion: Shingle manufac- 
turers will only guarantee reraoling jobs 
that are applied over a single layer of old 
shingles. If you have two or more layers, 
you must remove the old shingles. 
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TOPCOAT 

Getting started 

Begin at one corner of the roof as 
shown in photo 1. Align one end of a 
ful I shingle with the rake edge and po- 
sition its bottom edge M in. below Lhe 
eave's drip edge — this serves to hide 
the bottom edge of the old shingles 
from view. Nail the shingle in place 
fol lowi ng the in at met k ms on t he shin- 
gle package. 

Continue across the eave until the 
first course is done. These shingles 
did not require a starter klrip. RuUf 
you arc using 3- Lab shingles, order a 
roll of starter strip and nail this in 
place before any shingles. Because 
other techniques differ wheel Using 
tab shijighis read lhe wrapper in- 
structiuns cui'efutly for that product. 

Begin the second course with an- 



? Alt-driven nailer is a rental Item that 
saves a lot at time and energy. To use. Just 
pre*S nnsE against shingle and pull t rigger. 



S Turn over mingle and cut on waste with 
knife and framing square. Cutting back side 
IS easier because IT hats no surface granules. 



• When you reach chlm n ey or roof vent, 
cut and hair flftt shingle. Cover end. down 
to nailing line, with plastic roof cement. 



Once you've made this adjustment p 
nail the shingle in place and finish the 
second course. Begin the third course 
in a similar way, abutting the roof end 
of the shingle to the Erst available 
alignment slit in the shingle below. By 
the time you reach the fourth course, 
start with n full shingle again and con- 
L in lie the pattern of every third 
course starting with a full shingle un- 
til you reach the ridge. 

Once you approach the ridge, stop 
and remove the existing ridge-cap 
shingles. Then continue with your full 
shingles until the ridge is covered. 
Normally, with 3-Lab roofing, you 
have to cut cap shi ngles from Ml sn in- 
gles, Rut because of their design. 
Summit shingles cannot he cut for a 
ridge cap. Instead, you can buy sepa- 
rate Summit cap shingles and install 
them as shown in photo* II and 12, 



1 Begin at one roof corner wlih full shin- 
gle. Keep It flush with edging 3t rake and V* 
In. below old shingles at eaves. 



4 Mark cue Tin* on first shingle of second 
course using sharp utility knife. Cut line 
should be flush with aluminum edging. 



other full mhingle. But this time, align 
the roof end of the .shingle with the 
find alignment slit in the shingle be- 
low (photo 31. Let other end extend 
past L he rake, Mark the waste on the 
rake end, turn the shingle over, and 
cut it using a utility knifr and framing 
square a^aguiEle(photo*4 and 5). 

On the .scrti ml course make a min of 
adjustment ho Lhe e j nulling courses arc 
easier to apply: Namely, align the lop 
edge of the cut shingle w ith lhe bot- 
tom edge oft he fourth row of old shin- 
gles (phoUvfi), This will reduce the ex- 
pos u re on your first row of shingle* to 
lees than the standard 5 W in. Hut this 
minor change will not be noticeable 
ami will allow you to use thi a layout of 
your old shingles as a guide to install- 
ing the new ones. This saves a great 
deal of time normally devoted to 
chalking course lines. 



2 When tour st reaches valley, cut shingle 
to match old valley line. Keep all naiJs at 
least 4 in, hack from exposed naming. 



1 Begin seofid shingle course by abut! Ing 
full shingle to first alignment slot that ap- 
pears In top edge of shingle below. 



*a 



4 Align lop edge of shingle with bottom 
edge of fourth course of old shingles. Mail 
In place along chalked nailing line. 



V Cut and nail next Shingle Over cement, 
then continue layering cement and shin- 
gles until you are past the chimney or vent. 
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If you have Nerve Deafness, 
heaiii^dearfyapn is no big thing. 







You can hear but can’t understand all the words? That’s nerve 
deafness. If you’ve been told your hearing can’t be helped, you’ve 
been told wrong. 

Mrade-Ear' is tiny practically unnotioeable. 

It’s no bigger than a nickel. And it’s helping hundreds 
of thousands of people who thought they’d never wear a 
hearing aid. Or couldn’t be helped by one. 

Better hearirg starts with better infonration. 

For a free booklet on nerve deafness and ways to 
correct it, call or mail the 
attached card today. Because 
when you’re losing your hear- 
ing, the worst thing to do 
is nothing. 



Sound Advice 
fom 

MiracJe-Eaif 



^r7 

jjTH 



/7 %, Miracle-Ear* 

Call now for your fee booklet 

1 - 800 - 245-4327 



Cj*Itftr**ndfnr 
yei irfm bookM faifov 

® [ lalilbf i i_ I ru_ . M irjK'k- Enr 1 1 - j rtsiwcrtd 1 rudriTwkof Pahltwr?. Inr. T>w Mi rm lr hit lywbo* ia a rr*dmi*rk t-i r^hlWnc. Inc. 773 1 Onimry Club Drive. Golden Vdiky. MS SMtf 7. 
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RA1NG0 
IS AVAILABLE 
AT LEADING 
HARDWARES 
AND HOME 
CENTERS^ 



Exclusive 
RAINGO 
ridges 
reduce ice. heat 
and debris 
buildup 



Geneva 

7034 E- Court St. 
Davison, Ml 48423 

Call For Free Literature 
Toll Free: in Michigan 1 , 'BOG.' 572-5398 
Anywhere else in U.S.A. 1.800 '521 -7468 



FOREVER YOUNG-FOREVER YOURS 

“The Classic 
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CLASSJl VOIOR carriages 

rM±DN.W.J7U»Aw*rtua PO Rdl 10 
Mlimi. fkiritU 13014. (WajfclS-mtK] 
Hfrn - Thue *AM - II PM 
Pri ^AM-^PM.Spe * AM - 4 PM 
Son II AM - 11 PM 

fndfrtrd la il DC F no- each Full tti-lor brdLhurc and 
cnnaumcr buying j|uidc Bur hcpiica aaK-rnb-l^ 
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CALL TODAY - TOLL FREE. 

UkjK lot CMif display* in ovei 50 major 

flFfJKPfTt 

■rMT cmawr Vtoianr virr=ign 

" ” lilTs 

karri* 

Add re u — - ._ 
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Rljruiu** 
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I 2 FVfrtl wp shingles in ptoc e with on* r*M\ 
on tioth sides of ridge, The fol I awl ng shin- 
gle shouJd JtPrt cover nail heads below. 



1 1 Cut last ridge shingle to Fi| r then 
spread roof cement along rake where shin- 
gle wifi \&H. N#IT in place wFih four nails. 



14 Cover exposed nail he^swUh dab of 
f Oof cemen t. then spread some stone gran- 
ules over dabs so they blend into the roof. 
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Valleys, chimneys and vents 

On moat re roofing jobs, when you are 
guing over ei single layer of old shin- 
gles, the Hashing in the valleys and 
around the chimneys, vents anti other 
such projections should he in good 
shape. 

All these elements were sound tin 
this job, so we cut our shingles around 
these interrupt in ns ami used plastic 
roof cement to seal the arena as shown 
in photos H and S>. If you see any 
breaks, cuts or wear io your flashing 
components, repair or replace the 
flashing. m 



1 H Ut/heri you reach the ridge with new 
ihingJe* nop and remove old cap sh IngPei 
using hammer and nail puller or fist bar. 



1 f When old cap Ji removed, continue 
ah ingle mjnmwtf ridge. Then Install new 
cap using simple, notched allgnmem block. 





The beauty of 

Thompson’s’ Wood Protector 
is the way it protects 
the beauty of wood. 



Thompson's* Wood Prole-: For has d 
unique way aT fceepfrtfl you* Hotiw beau- 
lifut ripmoltqr liOw ibo weafhfif. 

3n loci, ihal unique way is really fhree 
woys ThampscKi'fi pylori s ogam f, I mold 
unit miJifew, wqlor damage; and helps 
ptevEFi! Fading and greymg Whaf'vnQre. 
I hompsons cryslal clear waierp-tooFing 
pfOleciton gven & belief wilh age 
Will i just one coal, your y*ood can have 
o longer Me Expectancy ihanyou 
ever e spec red 



yvbod v 



Dtinit A a fr rtf' 



Rowerfuf wafer 
pnoofcrs Id 
proted OgOirltJ 

spirting, crack- 
ing q™ rolling 

Protective urn- 
screens fa help 
proven r lading 
and greying. 

Strong miWiddes 
te prater! 
agcrrnsl n*okf and 
mildew. 






YOU CANT HAVE THE BEST OF EVERYTHING, 




ifSTPrf.'fieSCT. V^Wtl 
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BUT TOU CAN HAVE THE BEST OF SOMETHING 

Tlii s is our new 200 Senes Lawn an d Garden Tractor, with s jyerhead value engine anti 
easier un-off attachments. But it s still made the John Deere wav: With full-length steel frame, 
and welds where others use bolls, You see, we believe the better you put them together, die 
lunger thev stay that way. Fur more details, call 1- 800- 44 7-9126. In Illinois, 1-800322^3796, 

NOTHING RUNS LIKE A DEERE' 
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Asphalt Answers 



How to work with a paving contractor 
to get a more usable driveway. 



8Y JOSEPH TRUINI, Shop And ToofS Editor 




Color ptioio. -L. i .« 
fllJKk -and- white phol nir 
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W HEN THE home remodeling 
I 'litiiH were first submitted, 
we were surprised to see that 
they called for a new drive- 
way. What does replacing 
the driveway have to do with home im- 
pruvcmeni< ire thought. Alter all, a drive- 
way is; simply a place to park the car, right? 

However, after studying the proponed 
design, talking with the designer and, most 
importantly, discussing the new driveway 
with a profession:! I paving contract nr, we 
realized thill the driveway was as much a 
part of this home improvement job as the 
new silling, maf nr windows. 

The original driveway was rather unori- 
ginal— a straight arm of asphalt reaching 
out from the road toward the bouse. it was 
only 1-lime wide, serving a 2-car family, so 
the owners had tu play a constant, if not 
amusing, game of find-1 he- key s-anrl- mo ve- 
y our- ear. This led, not surprisingly, to 
parking on the grass so as to earn exemp- 
tion From the car-moving game. 

The new L-shnped driveway offered two 
major improvements. Hirst, a 2i\ x 20- ft. 
parking area to accnmmcKlate two curs sale- 
by -side. And second, cars are no lunger 
parked directly in front of the house, but in- 
stead, are off to the side, partially obscured 
by a row of shrubs. The shrubs — seven 



spreading yews — will grow into a hedge 
that will block the cars entirely from street 
view. This helps eliminate the parking lot 
look that is so common in suburbia today. 

The design originally called for a 1-lane- 
wide driveway leading from the street to 
the pa] 1 king area. The paving contractor, 
however, suggested that we widen the 
driveway slightly from the standard single- 
lane width ulTU ft. to at least 1J A. wide. He 
fell that the extra 4 ft. would make backing 
in and uul of the poking area much easier 
and virtually eliminate accidentally driving 
onto ihe grass. The final size of the drive- 
way was 1 4 ft . wide * 54 A. long. The park- 
ing area is dimensioned for two cars and it 
allows far opening doors. Figure a 10 x 20 
ft. spot for each car. If you're tight for 
space, a 10 * 15-ft, spot will accommodate 
most cars. 

The driveway cost $2 [wr aq, ft. This in- 
cluded tearing out the old driveway, exca- 
vating the area, 4 in. of processed stone and 
2 in. of asphalt. The llod-sq.-fL driveway 
shown cost $2312. The seven 2-fl . -tall 
spreading yews cost. $25 per plant. Add 
around $15 per plant if you want the nurs- 
eryman to plant them. 

Test-drive the new design 

Installing a new driveway may not be a d^ 
it -yourself project, but there's plenty to do 
before calling a paving contractor. First, 

measure the area of the pmjjosed driveway 
and make a sketch to scale. Don't be con- 
cerned with square footage and price just 
yet. Refine the design as necessary. You 
may need to shift the driveway tu avoid a 
tree or to improve the approach from the 
road- Check with t he local zoning hoard 
about any restrict ions regarding how close 
a driveway can be iu the property line, fire 
hydrant or neighboring building. Also, be 
sure that the new driveway isn't positioned 
over the cleanout for the house's water 
waste pipe. If necessary, ask the water de- 
] Jarl in an t to 1 ocatu the dea m m i . 

Next, using wood stakes and siring, 
stake out the proposed driveway. Then, 
drive the cars in and out Eif the “driveway” 
lo check the dimensions. Adjust the strings 
as necessary to make the approach, parking 
and departure as convenient and safe as 
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Not all jobs are created equal Neither are locking pliers 
There are genuine VISE GRIP locking pliers and there 
are imitaipons. VISE-GRIP locking pliers handle 
every job - every time White others may look like 
VISE-GRIP locking pliers, they don' l perform 
like (hem or last like them Make sure you get the 
real thing Look lor the VISE-GRIP trademark on 
the package or Ihe tool 

VB*G« IF THE ONLY NAME YOU NEED , 

TO KNOW IN LOCKING HAND TOOLS. / 



rWWMfiPiltaAmhprntJi frclnftfr i 
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I Track-drrven snpyeJ dozer t^ri out old 
driveway Dozer i hnnl bucFtei IE Pops as- 
phalt chunkt Jind drop* Ehem in truck, 



2 using linked out firings as guidelines, 
shovel dozer excavates new driveway, The 
dozer removes about 6 In. of Eopsolt. 
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H YOU DON'T THINK THE 
VISE-CHIP TRADEMARK MAKES 
A DIFFERENCE, THINK AGAIN. 



ASPHALT ANSWERS 

possible. Oncp yiua’vo fnmt) a design 
that works, measure the aiest and de- 
tenu bo the >t|i.Kin- f outage Nutt call 
n f> wv ] j;l viiiL* vunl ran 1 1 1 r get ] i ri ce 
• I ii t • t i h s and references. and check 
i f i c - 1 r a v a j la h i i it v . i T h ey s re usual ly 
hussies* at the very end rtf summer and 
early autumn,) Using the?** price 
qtintfs, cidviilato rhecp^l of the pro 
d driveway 1 f jl s-Kn-rds your 
hud get . i lien consider ways In reduce 
E Hr- size ikf the driveway IhlE, don't 
rewdjusl nr remove I fie stakes and 



lines just yet, e -all the tutting contrac- 
tor and let him see 1 hm proposed 
dri vtttvuy, He should be able tu rec 
nmn lend ways to improve the design, 
it'nece^sary. and satisfy your budget. 

At this ]!iimi + the paving contractor 
should offer a price quote in w riting 
that includes the riqunre footage of the 
new driveway Be ^ure that the price 
quote includes everything and that 
there are no hidden qo^ts. 

Must rlrixewiLy^ are installed in two 
rnnseL-utivp days. The: first day is 
- jn -til tearing out the old driveway, 
excavating the soil atid laying a pro- 



cessed -st one base., On day two, the 
asphalt is laid, 

I )ay one— preparation 

Thf paving crew arrived early in the 
uinniing und within minutes a 'hovel 



1 Processed stone a mix Of stone and 
si one dust— h brought in arid dumped by 
truckload to give a stable bate for asphalt. 



4 Man ana miKnine worif together ip 
spread the processed stone evenly. A mini- 
mum of 4 In. of stone li required as ci base. 
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dozer — a large, track-driven machine 
equipped with b front loader — was 
busy at work digging up the old drive- 
way (photo 1). The old driveway, re- 
duced to nibble in no time, was loaded 
into Halting dumptrueks which sped 



5 A gasoil nt-powered compactor — a flat- 
bottomed, ground'pocjndlng machine — Ei 
used id compel processed stone lightly. 




* A grader smooths the processed stone 
surface by removing high spots and filling 
law areas. A I Vi-ton roller compatu stone. 




7 Wrth driveway graded, rolled and ready 
for asphalt, the Power Box — a self-pro- 
pelled powcj paver — is driven off trailer. 




a The pave r a h nappe r and corMwew au- 
ger receive a light coat of lubricating oil to 
prevent the hoi -mix asphalt from sticking. 



off to a nearby landfill. Next, the 
shovel dozer, using the staked lines as 
guides, excavated the new driveway 
shown in photo 2. The excavated 
topsoil was loaded inLo a dumptruek, 
but rather than bringing it to the land- 
fill, we had it dumped at a low spot on 
the property, 

f. Later that day* the dozer operator 
was kind enough to spread out the 
topsoil p thus saving us hours of shov- 
eling by hand.) 

Just as the excavation was being 
completed, the durriptrucks returned 
loaded with processed stone that is 



used as a base for the asphalt. Pro- 
cessed stone is comprised of small 
pieces of stone, up to H i in, , mixed 
with stone dust. The dust, known as 
screenings h is produced w hen the 
stone is broken down to size at the 
plant. When it becomes wet, the dust 
packs the stone together tightly to 
form a cement-like base. 

Before the stone is dumped, howev- 
er* the ground is tamped with a com- 
pactor— a gasoline-powered machine 
that pounds the ground flat — to help 
avoid any settling. The stone ss then 
dumped and smoothed out to about 4 




LIFT 

OFF! 



OR KEEP IT ANCHORED TO THE PAD 



Pick it up and take it along ot took ii down and leave fL. DeRa s 
new Hopper rs lire all-purpose chesl fhoi does both This 
rugged polymer unit is vi finally mdeslnjclabie and practically 
indispensable. II s lightweight, easy to handle and works great 
on pickups, boats, trailers campers... where U s needed. 

Pul a lift In youi sales and profits MM Delta's new Hopper. Call 
or write for combats information today 
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RHONE 1-800-04 3 -0D&4 

tin Arkansas 5Q1-S35 371 1) FAX ft [SOI j S3 



Delta, Inc d\ AJitanias P □ Box 1 JpntStXMi?, AH 72^03-1 (MS 



129 



POPUIAJ? MECHANICS ■ APfill I9EH 







V 1 V 1 1 




Y»n 






mV 


4 TjJ 




•|7i 









When you're work- 
ing 30 or 40 feet up. you 
can’t afford to he hauling a 
toolbox around behind you. 

What you need 
are a few gor.nl tools you can 
counton. 

Like your Plumb 1 
hammer 

It didn’t get its name 
by accident. 

It got it because 
it does what you want a 
hammer to do. 

Fall plumb on the f 
head of the nail. 

So, lick for lick, 
a well-balanced Plumb 
hammer lets you strike 
with more power, and 
more accuracy, than 
hammers that are apt 
to turn in your hand. 

You also need 
cutting tools that 
won't make a mess of 
you r sheet metal. 



With compound- 
action Wiss snips, you get 
twice as much leverage as 
ordinary snips. 

So you can cut down 
to the tip of the blades. 
Without overcufs. And with 



out raggedy edges. 

And to keep a true 
edge on all your bladed tools, 
get hold of a Nicholson' file. 



Shouldn't be too hard. 
Nicholson’s the only brand 
of files most any reputable 
store will carry. 

But then, that's pretty 1 
much true of American-made 
CoopeiTools in general. 




The difference between work and workmanship. 

nRFWEH-TmCH* tyERXiMPGELL'CGUE KT’CHf «eUT ^UFklH’ MFRRIL \ WCHMW ‘ * POSTER ^TURWFFl' WEUEH' WIRF-WHAP ' Vti$$ r KS » TTi " 

IPJVJBIQN pFCWPFRINrKI^TRIE? IHC 
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in. deep (photos 3 anrl 41. Again, the 
compactor is used, but this time, to 
compact the processed-stone base as 
show'll in photo 5. 

Compacting the soil and the stone 
are very important steps, especially if 
the new driveway is being laid on vir- 
gin ground where there had been no 
driveway previously. 

Day two— asphalt arrives 

It was another early start as the crew' 
arrived with three pieces of equip- 



ment: a grader, roller and paver. As 
the dumptrucks left to pick up fresh 
asphalt, the grader was used to 
smooth the processed-stone base 
(photo til. Next, a 1 Va-ton roller was 
driven methodically back and forth 
across the stone compacting it tighter 
and tighter. 

Hcvt-mix asphalt is laid down by an 
ingenious setf-prapelled machine 
called a power paver. The paver lays 
down a perfectly smooth bed of as- 
phalt up Ln 12 ft, wide. The hot asphalt 
— about 32Ed F — is dumped into the 
paver’s hopper (photo 9) and then the 




Discover 
the pride 



Discover the pnde 
of finishing wood with 
Minwax* 

It’s easy to get the 
rich, beautiful color 
you've been looking 
for. Wood Finish by 
Minwax penetrates 
wood to highlight the j 
beauty of the grain. 

Then, for lasting 
protection, top it with 
fast-dry Polyurethane 
by Minwax. You 11 be 
proud of your finish 
for years to come! 

Do yourself proud 
with Minwax and wood. 






paver is cl riven into posit ion. Starting; 

at the top of the driveway, Lhe paver 
laid a 2-m, -thick x 10-fl.- wide kite of 
asphalt i photo 10}. A second lane was 
laid beside the first., and within 15 
minutes the 20 x 20- ft. parking area 






1 1 The paver, can tlnuous ly r efl llerf by a 
dumptruck, never runs ant of asphalt. As- 
phalt bed is 2 lm thick and 1 0 ft. wide. 



< The aipha If r picked up fresh that morn- 
ing,. Is dumped Into the power paver s hop- 
per. The asphalt li approximately 3 25 F. 



10* As the paver moves along, li lays down 
a smguth bed of steaming hat asphalt. Two 
men n eer and operate the machine. 




12 The very end of the driveway™ where 
It Hairs out ta meet the raad— is formed by 
hand. A wheefbarrow transfers asphalt. 
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1 4 The driveway'.! edge lx cd mp Acted and 
btvtfed iMghtJy with a tamper to prevent 
it from crumbling under the car's weight. 



1 5 After it x rolled [horDughly. the drive- 
way it sprayed with a garden hose to coni 
off the asphalt a nd start It hardening, 



1 ft Seven spreading yews, planted along 
the Front edge of parking area, will eventu^ 
ally grow Into a hedge to hide parked cats. 



H OM E ^"'Tv^r^l GU I D E 



was installed, The H-fL-wide drive- 
way is marie in Livn passe* — H &-fL- 
wide lane followed by a 3-fL-wide 
bite. 

The end of the driveway, w here it 
flair* out to meet the road, is formed 
by hand as shown in photo I2\ a Once 
all the asphak is laid, the 1 Me- ton 
roller is driven slowly back and forth, 
and u p and d own t ho dri ve way to com- 
press the asphalt (photo 13). Accord- 
ing to NAPA (National Asphalt Pave- 
ment Ajs.hOhX thorough compaction of 
Lhe asphalt i> vital In the driveway^ 
longterm durability, 

The driveway can be walked on inv 
mediately, but when you can drive on 



1 1 A I V-j - con roller compacts the itilNnoL 
soft asph^rr. Thorough compaction h one 
of the key xieps to a long -lasting driveway. 



it is another question. We w ere told to 
wait three ur four day a. Some con- 
tractors nay in wait a week. Accord- 
ing to NAPA, a properly compacted 
asphalt drive w ay can lie driven on im- 
mediately. My advice is to listen to 
your contractu r + 

(For a copy of Consumers Fad 
Sheet For Hot dr Asphalt Drive- 
ways, send $1 to NAPA, Box o 1 7 P 
Riven lale 1 MD 25T&7 ) 

Finally, seven spreading yews 
were planted along the front edge of 
the parking area f photo lb). Yews 
were chosen because, as evergreens, 
they remain green to form a visual 
barrier all year. W 





Ac Waiticc, we nm only design our shears, primers and lonpera For tough, 
outdone putt mg jobs. ttfe design them for the people who have to handle chase 
Out innovafttom include the Power Lever, ihc world s first compound 
action cutting head, ft alone delivers 5fl% more power. And the handles on our 
ttxah prov idc better leverage for ciS3cr cutting, as well. _ _ 

So here's a tip: remember the name Wallace. AiOE 

Nobody knows their way around the garden like ul a RskaS company 
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SUPER CLONES 
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ferryman 





TINKER. SPRAY. POUR. 

Before you get Ido far into tha? tune-up on your car, 
truck, boat or lawn mower engine, try a can of 
BERfiYMAN &43 CHEMTOOL Just spray it on or 
pour It In, Berryman B-1S? cleans away gum, varnish 
and carbon build up m carburetors, fuel systems a no 
internal engine pans. 

Tinker If you mu 91. but to eliminate bard elans, stall- 
ing, knocks, pings and after run, reach for the EM£ h 
because Berryman is the performance solution To 
engine problems, 




mt 



dium-remlution, t iA-eomj latibk color or hi- res, Hercules- 
compatible modes at the Hip of a switch, Atao standard an? 
two5»25-in. 360 KB drive*, and a 1-Lin. RGB color monitor. 

An otherwise identical version with high- resolution mono- 
chrome monitor is available for Sl)M. 

The Headstart V keyboard ha? u good, positive feel, 
though not quite up to the IBM standard. Also on the ergo- 
nomic front, the Headstart's fan is noisier than IBM's and 
Epson's, but its disk drives are uncannily quiet, beating all 
of its rivals in that area. Despite its space-saving chassis, 
nearly 1 in. narrower than that of the Equity 1 + , the Head- 
start still houses seven expansion slots, five of which are 
available for extra add -in hoard*. 

Like Zenith's eaZy pc the Headstart needs only one AC 
Outlet for operation (you plug the Vendox monitor into its 
system unit) compared with two for both IBM and Epson. 
The Vondex package includes parallel, serial, mouse, light 
pen and game ports, plus a built-in cluck- calendar Another 
nice plus: The monitor* like Zenith's, includes a lilt -and- 
swivel stand as standard issue. 

Ailing with the Headstall package, Vend ex has also bun- 
dled a generous range of software, including MS-DOS 3.2, 
GW- BASIC, ami two applications programs. A key item in 
the software package, reflecting a recent trend seen in other 
popularly priced PC packages f including the Zenith euZy 
pc) is what Vendex calls the Venrtex Operating Environ- 
ment. 

This menu-driven shell guides you through a broad array 
of computer functions. Available at the touch of a key arc in- 
troductory on-line lessons on how to use the Vendex PC, ac- 
cess to DOS utilities, an exp lanation of DOS functions, a se- 
ries of pop- up memoir-resident desktop programs, system 
setup, and system configuration changes. 

While the Venrtex Operating Environment provides an 
effective initiation to computing. iL does eat up BAM, leav- 
ing you about ^7u KB nf free memory — not enough lu run 
some of today V more memory- hungry application pro- 
grams. Accordingly, you'll have to add some RAM. 

In our buttery of comparison tests the Vendex scored re- 
spectably, chalking up around a 70-percent improvement 
over the standard PC XT performance when running at its 
faster S MHe processing speed. 

Zenith EaZy PC 

Zenith Data System's eaZy pc is aimed at the novice PC user 
looking for no-nonsense computing in a small, attractive 
package. Zenilh has effectively pared PC design down to 
fundamentals with (his svelte unit: II trades expandability 
Where arc no refutation expansion slot*) fur easy operation 
ami space-saving efficiency. Physical setup's a snap. This 
all-in-oue system asks you merely to plug in a keyboard and 
connect a single AC power cord The keyboard has good tac- 
tile response. 

The eaZy pc comes, with ji built-in. 14-in. monochrome 
ih lack-fin -whit el monitor that offer.-' hwth razor-sharp text 
and high -resolution graphics with the same It-40 x 400 dou- 
ble -CCj A resolution that IBM’s Model 30 uses for its text 
mode. Color is not available, but the clarity of Zenith's 
monouhi’nme monitor should make a hit nf users f nr get color. 
A tilt-aM-swivel stand, something no monitor should he 
without, is standard issue. 

Because there's only one uumitur available for the eaZy 
pc. Zenit h has chosen t n combine it with the power supply to 
reduce the system's size. This yields a dead-silent, fanless 
l-V that should he a welcome working companion in close 
quarter*. 

The unit's small footprint, the most diminutive of this 
quartet, is a definite phis. The system measures 13 in. deep 



3<i 
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* IS in. wide * 14 in, high, and 
weighs only 28 pounds, le^s than some 
suitcase-type transportable PCs. 
Complementing the think thin theme 
of this PC’ is Zenith's adoption of I he 
same* 720 KB 3.5-in, disk drives used 
by IBM, As with the Model 30 you'll 
need new software nr a way to trans- 
fer your programs anti data from the 
larger disk format. 

Slowest of this foursome, the eaZy 
pc uses a dual-speed Hh88 processor 
with a top gear of 7, 1 6 M Hz that none- 
theless can still outpace a plain vanil- 
la, 4-77 MHz PC by about 50 percent. 
The unit arrives with 512 KB RAM, 
parallel and mouse ports, MS-DOS 
3.2 and a new DOS shell from Micro- 
soft called MS-DOS Manager. This 
shell provides a menu-driven. Macin- 
tosh-like interface that should take 
some of the sting out of using DOS for 
a lot of A > -averse shoppers. Al- 
though Zenith doesn't include BASIC 
with the eaZy pc, it does provide a tu- 
torial disk covering both the PC’s 
hardware and the new Manager soft- 
ware. Like the Vendex Heads tan Op- 
erating Environment, Microsoft’s 
MS-DOS Manager makes life at the 
keyboard easier but exacts the usual 
price, gobbling up both RAM and disk 
space. With 720 KB floppies the lost 
disk space isn’t too much of a problem, 
but the Manager program, when load- 
ed, leaves only about 335 KB of free 
RAM on a 512 KB system. 

Smaller doesn't necessarily mean 
cheaper: Yoo'll pay a premium for the 
compactness and convenience of this 
system compared with more conven- 
tional — a nd ex pandahle — e nt ry -level 
compatibles on the market. 

The eaZy pc comes in a I -floppy 
($99Sri nr 2-floppy version ($1199), or 
with 1 -floppy drive and a 20 MB hard 
disk drive (5165W), Options for this PC- 
withiipL-s lots are limited; Vnu can pick 
among a RAM cant that expands mem- 
ory up to 640 K B, or a real-time clock, 
nr a plug-in combo board that adds 128 
KB, a 1200-bps modem (with commu- 
nications software), and a serial port. 

Although the eaZy pc won't raise 
the pulse rate of a power user, it admi- 
rably fnl (Ills its design goal as a kind of 
Macintosh for the MS-DOS set. a sim- 
ple l -box computing appliance that 
doesitsjob with a minimum of fuss. 

Conclusion 

If you want a good IBM-compatible 
system you can’L miss with any of 
these units. All four will get you 
there — and each carries a one year 
warranty. The question is how — and 
how much is it worth to you? 

The IBM Model 3D provides the 
most advanced design and perfor- 
mance in this group- — along with a 
ccunmensurately higher price tag 



— and should attract those who want 
superior computing power and the ca- 
chet of the IBM reputation, 

Epson’s enhanced Equity l + , an 
ergonomically elegant revision of an 
already desirable PC, is a match for 
fust about any task. Backed by a well- 
known manufacturer, it's an excellent 
value — particularly as a monochrome 
system. 

Zenith's eaZy pc packages the ba- 
sics brilliantly and figures as a sound 
choice if your needs are satisfied by 
the units fixed design. If you need a 
PC but are short on space, you'll find 
this unit especially appealing. 



The sleeper in this group is the 
Headstart from newcomer Vendex. 
It’s a true Everyman’s PC that deliv- 
ers a Lot of computing clout, along 
with considerable flexibility, for its 
rock-bottom [trice. 

Of course, your computing options 
aren't limited to these four entries. 
Other worthwhile PCs in the same 
class include IBM's PS/2 Model 25, 
Amst rod’s PC1640, and a dynamic 
duo from Radio Shack/Tandv — the 
I000HX and IDflOTX. Just remember 
that when considering any computer, 
define your needs before you shop, 
and test drive before you buy . wt 




*J&Tear 



Avenida De Luces * Williams, Arizona 86046 • USA * 602/635-2607 
KC catalog Just $3.00. KC products available direct starting at $7.95, 



The 
Difference 
between 
driving without 
and driving with 
KC HiLiTES 
is like 
night 



and day. 



KC fog & driving 
lights make a 
visible difference. 
Available at leading 
automotive 
distributors. 



NEW Slain loss Sleel no usings resist corrosion & 
rusl from road salt, sea air & (he elements* 
Maintain Iheir outstanding appearance lor years* 



Seeing is 
Believing 
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DODGE RAM 100 



IF YOU *RE LOOKING FOR THE BEST FULL SIZE PICKUP VALUE 
ANYWHERE: WITH OVER 20 STANDARD FEATURES INCLUDING 
NEW ELECTRONIC FUEL INJECTION, BIG 15" WHEELS AND TIRES, 

A 1410 LB, PAYLOAD , AMERICA'S BEST TRUCK WARRANTY, " A 
LOW $ 8,353 PRICE * AND ENOUGH SOLID VALUE TO SMOKE A 
COMPARABLE FORD F-750 BY $ 1,482 / STOP SEARCHING,., 



IT'S GOTTA BE A DODGE RAM WO- 



tSZJt 




ITS 
GOTTA BE A 
DODGE ’ 



DMStON OF CHRYSLER MOTORS 




'Comparably equipped lisl price companions 7, ■■'70 powertrain and 7'1GG aotef body run rhraugh limited warranty at dealer. 

Restrictions apply. + flaie list price excludes, taxes & destination charge. SUCKLf UP FOR SAFETY. 






SATURD/^ MECHANIC 



TEST GALIGF 
FITTING 



Mult Ipnrt Injected cars 
rwe .1 firclng on the luisf 
rail to check fu*J pressure, 
Uw the correct, Tiigh- 
pwiu rtf tjiiuyr. And be 
tJrcful rwl la spray fuel 
am# a noc tnqiw. 



E 'NCjINE -tiijliiip is more ilum 
:miLuyiiitv Uependihp m- when 
ami whnv it hiL| it ran hr 
EmvnriijtU dangerous. 



Why your enginejust 
quits, and how to fix it 
so it runs smoothly. 



ft n-mi i [£ t hi- i i m pi k \A i r n n ilia ie> ii s t ] M 
uiHii Vh ry s 1 e r se rv if l j rrmj a mi l> . !■ ! i. n- 
Pnrdfl, you sieeil the Emifciinius 
nusis manual fnflhe a| pproj i rial e mod - 
et year. 



Looking for clues 

Thr di’i'iiJiwtsihfvs that l-hum- unwi- 
eiiu- tn stall a iv v fry important. lo- 
calise they cars point ym in the righi 
iliji^ntisLic direction. iSo lie fore you 
rdart tlniM ln^ under Hie huml, t hink 
■fomii the events that Uni up 1 u l he 
-til ISihii . ttVIl i ‘■river a variety nftUf- 
foivut lyjieffl nf problems, e vpluin the 
^ymplnm* t hml usually precede she 
shutdown. am h*n i vide si fHh- Lmlible- 

I In l\ili> with cornpkilrre ii.uriJit 1 cun- 
trol Ky^teni^, including must ihnin-^- 
l ir.s iinuliu'i-iE ^imv the problem 



BY PAU L STENQUJ S T 



Engine dies as load 
Increases, warm engine 

Su | «] a w r y < m r e n gl nr st alls j i ist rs i hi ■ 
I hrn tile is opened to first a hill— 
when the iroij \\i grisloLij'h* it quit a, In 
Ic-js extreme eludes, 1 hr .symptuninmy 
rm l v be ji surging. 

The nsusr prohahh 1 eMisv of thin 
type of failure is fuel giarvuliiHi, The 
furl system is csipa bit h i f prn v ii li ng at U 
r-pJJIth' furl ill H In- loU - Ii i-jiJ ^iliast irrtis 

but can't keep up w hen the demand is 
high. Fuel Hi nr vat mn may be jiiini' 
prevalent when lelnpel'EitttreH ate 



I hat tnuisrfl the Htnlling may have 
turned mi thr daslilimnnl i HK< k KS 
i:INK light GM wantAyoiitnchrckthe 
computer system for utMWrtfcOTto 
lirfnrr you perform other 1- mul'd r- 
shmdin^ work. Kurd and L hry^ler 
recommend iliat ymi first try tn fincl 
tummoh caiiHt'S of the engine jierkir- 
niaiife problem, then tmuhle^hrmt 
the rum] niter ay sLe in only if the pmb- 
lem jh nut rcHilvifi. In any cane, ymfll 
find rF>mp]olf* instrm tEun^ for per- 
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nvjiooa 



IWttUftfi 

'REGULATOR 



FILTER 



fUEl P fiESSURE 
TEST POINTS 



RETURN UNE 

CZ^ 



PRESSURE LINE ^/ FK?FF 



Rjfl TANK PUMP IfVjtfcT 



1 ichem^t ic of throttle-body Injection system show? several points to meE er foeF premire. 



high, blit will almost always be affect- 
ed by I *' >4 lc L . On fuid-irgeetod engines, 
fuel starvation stalling rnuy bp inure 
sporadic and might not seem to be 
In-ail sensitive* Diagnosis of a fuel 
starvation problem differs depending 
oil w h e- t her your engine is carbureted 
or fuel-injected. 



Carbureted engines 

On Curtail reted engines, the fiivt thing 
to consider when you have a fuel de- 
livery problem is the fuel filter. On 
most carbureted cars it's either in the 
fuel line nr behind the carburetor irdot 
mil, I fit isn't new, replace if before 
you look fur more complicated solu- 
tions* C hartge t h c fi It or on ly w hen i he 
engine is euhl. and place a rag under 
the filter bi/fr» i K- h hammer ting it 

To start, look for a fuel filter spliced 
into the fuel line. This type filter is 
usually attached to the line with short 
lengths rjf neoprene hose and replace- 
ment is simply a matter of In risen ing 
Llie clamps, anil installing the new fil- 
ter. He sure to install it with the arrow 
painting toward the carburetor. 

If the filler isn't hi the fuel line, it's 
probably behind the carburetor inlet 
nut . l/se two wrenches to remove the 
fuel line from the inlet nut — -one to 
hold the nut and one to turn the fuel 
line, With fuel line off, remove the in- 
let nut- Be prepared to grab the filter 
when the nut Is unscrewed , as there is 
probably a spring behind the filter. 
Note any difference between the 




Z Vollrtcjr applied Eo [ennln-al G af ALCL 
con, n«t or will operate tue\ pomp for i siting 



fmnl and rear of the filler. Many have 
a check valve on one aide.. The new Fil- 
ter must hr installed with the cheek 
valve [H ainling in the name direction. 

If the new filter doesn't solve the 
problem, pump pressure should he 
tested. After disconnecting the fuel 
line at the carburetor, attach a [Uid- 
pressure gauge. Uun the engine at 
idle on the fuel in the carb Dual bowl 
and read pressure. For most ears, it 
should he net ween 4 and 7 psL [f pres- 
sure is too low, iv] dace the pump. 

If pressure Waft up to spec,, check 
the pump output volume. After dis- 
connecting the fuel line from L he carb. 
hold it in a graduated container. Have 
an assistant run the engine and record 
how long it takes the pump to delivery 
pint.. Don't spill fuel nn a running en- 
gine as it could easily ignite. 

At idle speed, most pumps should 
produce ft pint in about 30 seconds. 
Most VH engines require a pint every 
2M seconds. Check the spec in your 
service manual. 1 f l he fuel is full uf air 
bubbles and output is below spec, 
there may he a ^mall hole in the line 
between the tank and the pump. 

[ft he pump pressure was okay, but 
output is nut what it should bc% sus- 
pect a restrict t-rl fuel line, clugged 
Lank, clogged purge canister or tank 
vent. To see if the fuel supply Kels been 
contaminated, transfer the fuel from 
you r pu m ping t mi to a clear glass con- 
tainer and examine it for water, parti- 
L- lea or other s igns of cont a ruination . 

If the fuel supply is conUUtunated, 
the Lank should be removed and 
flushed. For safety reasons, this job is 
besl left tn si professional who has a 
fuel-tank evacuation system. If you 
feel you mu si do it yourself, run the 
car completely out of gas first and 
take care that no flame* or sparks are 
present in the area where the tank is 
removed. If done in a garage, make 
sure my pilot lights are shut uff. Af- 
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ter the tank has been cleaned,, replace 
the fuel filter and blow out the fuel line 
and fuel return line. 

Fuel - Injected engines 

As noted above, a fuel starvation 
stalling i iL’oblem on a fuel-injected en- 
gine may not always seem as obvious- 
ly loaf] -related as it does on a carbu- 
reted, engine. In fact it may resemble 
an intermittent electronic stalling 
problem as described below. In less 
extreme casts it may only result in 
high-speed surging. 

On fuel-injected engines, begin 
your diagnosis by checking pressure. 
Y mi'll nee d a fuel-injection pressure 
gauge. On CM and Furd engines, the 
gauge must be connected to the pres- 
sure-checking port or gauge point 
pro vide 1 1 for this purpose- inmost 
cases the gauge point is a Schrader 
valve, similar to that used on tires. On 
some throttle-body fuel Injection 
rTRD cars [those with one or two in- 
jectors mounted in a central csrbure- 
torduoking LhrutLle-bfjdy unit) you 11 
find the gauge point right on the 
throttle body. On most port-injected 
curs f t h use w il h one inject n r [jer cy I in- 




I Ch«k float lor leaks, or Better yet, weigh 
ft lobe sure It hsn i soaked up fuel. 



> ler), it's on a futd rail — i he unit that 
ile livers fuel to the port inject urs (lead 
illustration). On 2,MiU a rGM engines 
with TUI , the gauge point iw between 
the fuel filter and thruttle body, On 
1.6- and 2-liler CM Fours with Till, 
it's under the car near the fuel filter 
i Fig. 1), Attach the pressure gauge to 
the gauge point. 

Because the electric Fuel pump 
w on't run without a distributor refer- 
ence signal, you have In supply elec- 
tricity to the pump. To do this on CM 
cars you apply positive battery v ull- 
age to the ALCL Lerminal G. The 
A LCL connector is u inter the dash 
near the steering column cm most GM 
cars (Fig. 2). Ford recommends thin 
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you disconnect the electrical connec- 
tin' to the fuel pump. This connect or is 
located just forward of the fuel tank. 
A tlaeh a 1 2 - voi 1 j u mpi ?r I o the Conner - 
tor to run the pump for the pressure 
test . An adapter harness is available 
for this purpose from Forth Make 
sure that there are no fuel leaks be- 
fore attaching any electrical connec- 
tors under the vehicle. 

Compare your pressure reading to 
the manufacturer's specification. 
M any fuel-inj eel i o n ays l < uns a re of i he 
high -pressure variety anti should pro- 
duce ?h> to 4 n psi. GM specifies more 
than JO psi for must of its port-injeo 
turn systems. L^w- pressure systems, 
such as the GM TBI units, should pro- 
duce at least b psi. 

Ford recom mends that the fuel 
press u re mean u rernen l be augment erl 
by a check of pump capacity. This is 
accomplished by disconnecting the 
fuel return line at the fuel rail ami re- 
placing it with a hose. The hose is then 
msei'Letl in a calibrated container of at 
least ] -quart capacity and fuel is al- 
lowed in flow for 10 seconds. Don't at- 
tempt this test without checking spe- 
cific instructions in your factory 
service manual. You'll find them in 
cht j fuel pump section, group 24 to 25 
tn must Ford EUanuals, 

To check fuel system pressure on 
Chrysler products, you must first re- 
lieve pressure. To do so b loosen the 
gas cap and remove the wiring har- 
ness connector from any injector. 
Then ground one injector terminal 
with a jumper wire and connect an- 
other junqjer between the .second ter- 
minal and the battery positive post. 
After 10 seconds, remove both 
jumper wires. Measure pressure on 
multi] joint systems at the gauge point 
uii Lhe fuel rail On TBI systems re- 
move the fuel intake hose from I he 
throttle body and attach the pressure 
gauge between the fuel Biter hose and 
throttle body. 

On tioih Chrysler systems,, you can 
start Lhe engine to take a pressure 
reading. TBI systems should provide 
2 J to &S pounds pressure, multipoint 
systems should provide 52 to 55 psi, 1 f 
pressure of any fud-injecLion system 
is nut up to spec, replace the inline fil- 
ter and recheck. But before fining this 
ur any nLhur parts replacement Work 
on a fuel-iiyection system, be certain 
Ln relieve system pressure following 
the specific directions fur your car as 
outlined in your service manual. On 
L’hryslefs you can relieve fuel pres- 
sure us described above. 

If fuel pressure is not up to spec af- 
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4 l?£piSCe £&(? VeIIvC Qdihel with 
cardboard shim temporarily to check waive. 



ter replacing the filter, block the fuel 
return line by squeezing off the flexi- 
ble hose sect it hi. Disconnect the injec- 
tor oil GM TBI units. Then check fuel 
pressure as before and note reading. 
If it is not up to spec, either the elec- 
tric pump. the ni'jpling hose (where 
applicable I or lhe pump inlet filter Is 
defective. J f pressure is tin w okay, the 
problem is tht- fur- [-pressure regula- 
tor (the fuel meter cover mi GM Till 
units j ur there is a restriction in the 
line between the pump and gauge. 



Engine chugglei, 
sputters and dies 

TIi is condition is typified hy a rough 
blubbering, Il is usually m its worst 
when the engine is idling or at luw 



speeds and begins to clear up as the 
throttle is opened fully. The engine 
may belch black smoke ejuL of the tail- 
pipe, anti you will probably smell gus- 
nline. Eventually the engine will die 
at idli 1 or low t hrottlo. All these symp- 
toms are tile result of too much fuel 
being delivered to t he cylinders. 

On carbureted engines an overly 
rich condition is most often the result 
tif a faulty carh float system. Either 
the float has a leak and sinks to the 
bottom uf the float bow l ur the float 
needle doesn't seal against the needle 
seat I Fig, 3 j, To E'heek for a leaking 
float, remove the carh air horn— the 
tup part —and shake the float to see if 
it's full of gas. If so, it must be re- 
placed. I fit's not a brass float, it may 
be saturated with funk This is nlsn 
grounds for replacement* 

If the float is okay, examine the 
float needle and seal. Any visible 
wear is reason For replacement. 

Un qompiHer-contrulleEl carburet- 
ed unci fuebimected engines, the eon- 
ilit ion will probably set a trouble code, 
Tn ad dil ion. the control system will 
compensate for tho condition so the 
symptoms wilt riot be as severe els on a 
nonelectronic system and will proba- 
bly lint cause still liitg hut will cause 
poor economy and ragged operation. 

Engine runs rough, 
stalls at Idle 

This tyi*e uf exaggerated misfire con- 
dition may seem similar Eo the overly 
rich engine described above, but il 
differs in that there will be no black 
smuke emissions and tiu smell of gaso- 
line. In addition, the symptoms are 
more typified by roughness at idle 
rat be i' than blubbering. Stalling oc- 
curs ;l 1 ul lk> or just as the throttle ls 
opened slightly from the idle position. 
These symptoms can be caused by 
anything that makes Lhe engine ex- 
tremely lean, such as a substantial 
vacuum leak. But the most common 




cause of these symptoms is an EGR 
valve that won't shutoff at idle. 

To confirm that 
yuur EGR valve is 
allowing exhaust 
gases to enter the 
intake manifold at 
idle, disconnect and 



5 Use a handheld vacuum pomp 
Info the air cleaner to operate the thcrmosEaEic valve. 






« HEATING 



SARMWMECHANIC 



plug its vacuum hose while t he? engine 
id idling. If this eliminates the misfire 
and solves the problem p there is a de- 
fect in the EG R control system, possi- 
bly a misn; luting of a vacuum hose nr a 
bad vacuum switch. 

if rljscnniu' cling the vacuum hose 
doesn't smooth the idle* shut the en- 
gine off, remove the ECU valve, cut a 
piece of cardboard that will fit be- 
tween the valve and [he engine to 
block off its exhaust port and outlet 
port, and reinstall the valve with the 
cardboard in place fFig, I>. If this 
cures the problem, remove the valve 
and the cardboard and replace the 
valve. (If you merely leave the card- 
boar [ l in place, you'll have other pn ih- 
lerns. including spark knock thus 
could ruin your engine. ) 

Engine stalls when cold 

An engine that dies repeatedly when 
cold is suffering from an overly lean 
cold-start fuel mix i a slow idle or a 
lack of warmup assistance. 

Begin hy checking for vacuum hose 
leaks, t hen make sure the hot-air tube 
is connected to the air cleaner of cars 
that sire equipped with a hot-air sys- 
tem. Make sure that I he air cleaner is 
Light Lind LhaL the air cleans r.'carb 
gasket is in place. 

( ’heck hot-air system nitration by 



* karfY Fuel EvapqraOgn [EFE \ v-alv* rputea 
hot exhaust gase* through Intake manifold 



watching the damper door in the air 
cleaner as the cold engine as 
started. It should swing closed 
and block off outside air. If it 
doesn't, apply at least 7-in. vac- 1 ^ 

Hum Lit l he door's vacuum mu tor 
and see if the door closes ( Fig, 5). If 
it still won't close, the vacuum motor 
is bad or the door is stuck. I f it closes, 
trap vacuum by kinking the hose and 
see if it will remain closed. If it 
doesn't, the vacuum motor dia- 
phragm is bad and the motor assem- 
bly should be replaced. If the motor 
checks out okay, the temperature 
sensor that supplies vacuum [luring 
warmup is bad. 

On most carbureted engines and 
some find -Injected ones, warmup 
driveability is enhanced by an Early 
Fuel Evaporation (EFE) system. 
This system is either a mechanical one 
that delivers heated exhaust to the in- 
take manifold nr an electric one that 
provides heat under the carb by 
means of an electric grid. 

Mechanical systems depend on a 
valve in the exhaust stream to close 
and divert exhaust flow to Uie intake 
manifold passage. The valve may 
si ick duo lu corrosion anil must be lu- 
bricator I as part of your maintenance 
procedure. 

In most cases the valve is vacuum 
actuated. The control vacuum is 
switched on by a temperature sensor. 
If you find that the valve won't close, 
check for vacuum at the supply hose, 
[fit's present and the valve is not fro- 
zen in place, re place the vacuum aclu- 
at u rand valve assembly l Fig. 6]. If 
vacuum is not present, replace the 
temperature sensor and. dir check 
t he vacuum hose fur serious leakage 
or obstruct ion. 

On elect rit 1 systems, check for volt- 
age between each rude of the healer 
switch and a good engine ground 
wlieiL the engine Ls cold and the igni- 
tion is fm. You II find the heater 
switch somewhere in a coolant pas- 
sage and connected to the electric grid 
with a wire. 

If there is voltage at both sides of 
the heater switch, check for voltage 
where the Heater grid connects to the 
harness to make sure the wiring is 
okay. On systems with a ground wire, 
check for voltage across the iwo ter- 
minal connectors. 

If there is voltage between the con- 
ned ur and a good engine ground but 
nut between both sides of the connec- 
tor, Lhr ground wire is bad. [f voltage 
is present across the connector, the 
grid is probably bad i Kig B 7), 



CARE 



IJ VDL.TJ 



7 Some manufacturers use electrically 
heansd grid to warm fuel In told engines. 

Random and 

intermittent stalling 

Usually there are ncj symptoms other 
than the very annoying tendency of 
the engine to suddenly die. This con- 
dition is almost always due in an elec- 
tronic failure, but because il usually 
cures itsellf soon after il happens, it is 
difficult to diagnose. If you’re lucky, it 
will set a failure code in t hi- engine 
computer system of late- mod el cars, 
giving you a head start on tracking il 
down. For example, ifitstrts a no dis- 
tributor reference signal code, l he 
problem might be in the distributor 
pick u p coil or Hall-effect sensor, de- 
pending on w hich your engine has. 

In general, the troubleshooting 
charls for the Various codes Won't 
help you locate the specific source of 
an Intermittent because it may not Ih- 
present while you're performing the 
dtagn [ L ic n he L i ne s . Some l i me s y i ill 
might have to make an educated 
guess, replace a part and hnjH- for the 
best. The parts cuuntertn&n at your 
dealership might be aide to tell you 
what the must likely cause of a specific 
intermittent trouble code is. 

Sometimes yog may find that inter- 
mittent failures occur more often 
when temperatures are high. In some 
citfe?;, these are caused by faulty dcc- 
tronic ignition modules. lf r for exam- 
ple, the module ofaGM HE! distribu- 
tor was installed without proper 
application Eif insulating silicone lubri- 
cant, il may fail i nt ermi t tent ly , m 
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CIE MAKES THE WORLD 
OF ELECTRONICS YOURS. 



tan even earn your Associate in 
Applied Science Degree in Elec- 
tronics Engineering Technology. Of 
course, you set your own pace, and, 
if you ever have questions or 
problems, our instructors arc only 
a toll-free phone call away, 




c first step 
yours. 



To find out more, mail in the 
coupon below. Or, if you prefer, 
call toll-free 1-800-321-2155 
(in Ohio, 1-800-523-9109). 

Well send you a copy of ClE’s 
school catalog and a complete 
package of enrollment information. 
For your convenience, we’ll try to 
have a representative contact you 



to answer your questions. 



Today’s world is the world of elec- 
tronics. But to be a part of it, you 
need the right kind of training, the 
kind you get from CIE, the kind that 
can take you to a fast growing career 
in business, medicine, science, 
government, aerospace, 
communications, and more. 



S3e. 

tri 



cialized 
training. 



You learn best from a specialist, 
and that T s CIE. Wrc the leader 
in teaching electronics through 
independent study, we teach only 
electronics and we've been doing 
it for over 50 years. You can put 
that experience to work for you 
just like more than 25,000 CIE 



Students am currently doing 



all around the world. 



P ractical 
training. 

Tbu learn best with practical training, 
so CIE’s Auto-Programmed® lessons 
are designed to take you step-by-step, 
prindple-by-princtple. Tbu also get 
valuable hands-on experience at every 
stage with sophisticated electronics 
tools CIE-dcsigned for teaching- Out 



4K RAM Microprocessor Training 
Laboratory, for example, trains you to 
work with a broad range of com- 
puters in a way that working with a 
single, stock computer simply can't. 

P ersonalized 
training. 

Tbu I earn hest with flexible 
training, so we let you choose from 
a broad range of courses. Tbu start 
with what you know, a little or a 
lot, and you go whenever you want, 
as for as you want. With CIE, you 




r 
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Cleveland Institute of Electronics 

1776 Ea* 17th St., Cleveland. Ohio44]|4 

YES! I Eii jsei s-umed . Send jtw my CIE school caTfll^ including details about 
I he Degree program. f am most interested In: 

! ‘ computer repair □ tclcvmorv r high fidelity .nervia; 

Gdcetimrmjnic&iiaTiK R nwdfcal dccLrntiies 
R RihcTi mat inti □ broadcast engineering 

C other , 



Print Nam? 
Addrc** _ 

Ciry 

Ap 



APTJ fnJcVPtwHK ht<P. _ 



Apl 



Stare _ 



7.ip. 



MAIL TODAY! 



Check bos fnrGX Bulletin on Educaiionii] Benefit 
R \fctenm □ Active Duly 

Oft CALL TOLL FftEf 1-800-321-2155 fin Ohio, 1-800-523-91 09} 



YOU DON’T NEED 
CASTRO’S PERMISSION 

TO SMOKE CUBAN-SEEO HANDMADE CIGARS! 



HANDMADES FOR THE MAN 
WHO THOUGHT HE 
COULDN'T AFFORD THEM 

ii i#n*j fram iQ YQtr Ifrmpa. m nr* 

dm* world Samjialh* 
n my n#« £Hv*r V«d«ftun 
irid *Tif£y 1 wnrrfaHu: rww 
tmoiing HiTMhon I II ndutfft 4 ganrw. 
olti aa^pins or Hortidf oa iwririMU; 
plus A me* utoctoon vnjagf «m1 

k^ngi Altar and urt * *pt cKptri. «JJ par 
fflCtlY twidad Iqi flnldMa andKauth 
TT»m luyurt TTTjfc« Ale math] with upar% tHflrxw 
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lOUTH TO THE POLE 

{CtmUnti^dfram page. 79} 

tions and other anomalies. 

“We call these oscillations ‘harmon- 
ica/ What it really means is that the 
Sun wiggles like a howl of Jell-O. We 
use the camera to measure the Sun's 
rale of expansion and contraction at 
various specific regions ," 

There is only one place where Fo- 
merantz and his colleagues can aceu- 
mulate sufficient data in these highly 
complex fields—t he South Pole. 

'The first time I came down here l 
saw so many fabulous things. Fore- 
most, the Sun goes around and around 
in the sky without the day /night cycle, 
1 can't tell you how* important that is. 
We really need to get an uninterrupt- 
ed stream of data for periods lasting 
up to 10 days. 

iS W eVe also at an extremely high al- 
titude w hich means reduced atmo- 
spheric pressure and water vapor 
content. All of these conditions pro- 
mote quality astronomy. 11 

Next season, Pomerantz will con- 
tinue his long-term polar studies by- 
trying to detect background radiation 
in the Cosmos, searching for the be- 
ginnings of our Universe. 

Fredlctfncj the next Ice Age 

Unlike Martin Pomerantz’s interstel- 
lar contemplations, George Denton's 
work on Antarctica is very much 
down to Earth. The tall, thoughtful 
scientist from the University of Maine 
collects rock samples in the Dry Val- 
leys. about 70 miles west of McMurdo 
Station. Experiencing negligible pre- 
cipitation each year, the Dry Valleys 
are Antarctica's desert. Lava fields 
and volcanic debris cover the rocky 
highlands instead of snow and ice, of- 
fering one of the few glimpses of Ant- 
arctica's geologic and fossil history, 

Denton and his band of paleom ag- 
ue tists, volcanologists s surveyors 
and rockhounds use laser theodolites 
and other tools to map the area and re- 
trieve samples, I caught up with them 
at their camp in Taylor Valley posi- 
tioned atop a 2. 8~ million -year- old con- 
gealed lava sheet — their double- 
walled Scott tents quivering in the 
rotor wash from our chopper . 

The issue, Denton says, involves 
finding the cause of a global climatic 
change that occurred 2,5 million years 
ago. This prehistoric cataclysm 
sparked the 100,000-year cycle of ice 
ages— the last one in North America 
was called the Wisconsin— that have 
visited Earth's surface. And will one 
day return. 

The generic of this great climatic 
event — and predicting if it will ever 
recur — is what interests Denton. 

,l We know that something dramatic 



happened back then. It has only been 
in the past four or five years that 
we h ve realized when this cycle of ice 
ages began. So there are really two 
problems. The first is why they be- 
gan. The second is what causes the 
100, 000-year oscillations within 
them. And what effect will humans — 
as masters of climate— have?* 1 
There is speculation that atmo- 
spheric pollution may have already 
contributed to global warming— - with 
damaging consequences for the south 
polar icecap, Denton and other scien- 
tists who work in this area of the Roy- 
al Society Range have noted over the 
past d ccswte a diminishing thickness of 
the ice that covers the glacier- fed 
lakes in the Dry Valleys, with an at- 
tendant rise in Lake levels. The phe- 
nomenon is another indication that 
Antarctica is warming. 

“We're looking for evidence of that 
time 2.5 million years ago that will 

S ve us a clue of what w r e can expect, 
ur work involves the character of 
glacial sediments — and evidence of 
climatic change that we've traced 
right to the tops of the Transantarctic 
peaks." 

Interplanetary impact 

Farther down Taylor Valley, George 
Simmons from Virginia Polytechnic 
Institute and his band of diver* art- 
searching for the last known naturally 
existing organisms in the E arth 's bio- 
sphere before the lifeless icecap. They 
hive turned up an astonishing assort- 
ment oflifeforma at the bottom, of 
Lake Haaro at the foot of Canada Gla- 
cier — cyanobaetericsu or blue-green 
algae, heterotrophic bacteria* N dia- 
tom ft, protozoans, all conjoined in a 
microbial matte on the lake bottom. 

As Bob Wharton, a scientist and 
diver with the Desert Research Insti- 
tute in Reno, explains, "The lake is 
supersaturated with gases because 
the ice doesn’t permit the gas to es- 
cape. We're interested in the kind of 
life that can exist in this toxic environ- 
ment, but more importantly, we're 
finding that the organisms that exist 
here arc the modem analog of the old- 
est fossils, called stromatolites. H 

This knowledge could lead to the 
discovery of life on Mars. Wharton’s 
colleague, Rocco Mancirtelli of 
NASA's Ames Research Center, ex- 
plains that data from Martian probe* 
Viking and Mariner suggest that the 
surface of Earth and Mars were very 
similar 3 Vi billion years ago, when 
stromatolites existed. Since then, the 
Martian: atmosphere escaped. But it is 
indeed possible that stromatolites 
also existed on Mars during this peri- 
od, and if so, Wharton and Mancinelli 
argue, why couldn't the organisms 
found in the lakes of the Dry Val- 



leys — the stromatolites' distant cou- 
sins — also exist on Mars in this day 
and age? 

Wharton and Mancmelli hope their 
work beneath Lake Hoare will help 
them understand how to design ex- 
periments for future Martian probes. 

'if life evolved there/ 1 Wharton 
say*, "it is probably tied up in the 
Martian lake sediments," They hope 
their research will convince NASA 
planners to one day send spacecraft to 
Valles Marineri a P a Martian canyon 
containing evidence of liquid water 
sediments, hints of past biological ac- 
tivity on our planetary neighbor. 

Lift of a different sort 

While Wharton and Mancinelli pon- 
der the scheme of things cm Msirs^ 
Gerald Kooyman of Seripp’s Institute 
builds our knowledge of marine life 
closer to home. Kooyman has traveled 
to Antarctica over the past 20 years, 
developing new insight into the physi- 
ology of seals and penguins. 

T traveled by tracked vehicle out to 
Kooy man's lab, located 6 miles from 
McMurdo on the sea ice. He and his 
associate Michael Caatellim had just 
welcomed “Max,” an obliging Wed- 
dell Seal, back from a long dive, and 
were anxious to retrieve their tiny 
computer from his back. 

"We found Max at a colony near the 
ice edge and brought him hero to help 
u^ We've drilled only one hole within 
a few miles, so we know he'll come 
hack after he has collected our data," 
Kooyman says. ■‘We'll take hint home 
when we'ro finished. Essentially, this 
is an entirely new project. We're 
learning more and more about blood- 
flow control in these animals," 

The knowledge may have an effect 
on the human species one day when 
we're forced to adapt to a changed and 
changing world. 

Seals like Max can hold their breath 
for up to 4U minutes on a routine dive, 
says Kooy roan, and the record is 73 
minutes. Scientists once thought thin 
Weddell seals could only dive to 400 
meters. Now they know that 600 me- 
ter* is not out of the question for a aeal 
with incentive. 

"Seals like Max have shown us that 
their lungs can collapse and there can 
be very little gas exchange during 
these record dives. We've found out 
that their hemoglobin stores- where 
the blood keeps oxygen — are much 
greater, and they have a greater abili- 
ty to extract oxygen from blood.’ 1 

With brothers Ed and Paul Pon- 
ganis, Kraynwri has Iran? formed the 
science of collecting data by designing 
light unobtrusive devices th.it aver- 
age-size seals and penguins can w ear 
as they swim under McMurdo 1 * sea 
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duces interference from many non-radar sources. Sepa- 
rate X and K band warning tones pulse faster (or slower) 
to indicate relative distance to radar. Panel lights auto- 
adjust to day or nignt brightness. The Road Patrol is a 
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The standard 
equipment on a Laser 128 
is optional on most 

computers 



v 



Take a 

look at the 

Laser 128 Applet on at 

computer, and beginning 



The Laser 128 
has built-in 
interfaces for all 
r peripherals, including 
serial and parallel printer 
interfaces, modem and 
mouse interfaces, a game 
port and you can hookup a 



It's expandable, too. 

The Laser 128 includes an 
expansion slot to let the 
computer grow with your 
increasing demands. 




with its built-in disk drive and 
128K RAM of memory, you start 
to feel that this machine was 
designed with you in mind. The 
Laser 128 is ready- to- run - 
plug it in, insert your program 
and go, Everything is buiit-in 
for you. 



^■immuirmiirrin 



color or monochrome monitor, 
or even a TV lo il Only the 
Laser has this much built-in 
as standard equipment 



The Laser 128 is priced 
to keep money in your 
pocket. The Laser is 
about halt the ^ 
price of an jff ' 
Apple, and is \ s u * 
even less than ’* * :0 V#.; 
a comparably vsw o • ' 

equipped 
Commodore unit, 

Ifbu get a lot of computer 
tor a little money. 

Look for the attractive 
Laser packaging at a store 
near you. For more infor- 
mation on the Laser 128 
and the name ot 
your nearesl 
dealer, contact 
Video Technology I 
Computers, Inc., ^ 

400 Anthony Trail, 
Northbrook, IL 60062. 
or call (312) 272-6760. 



Choose from 
the largest software 
library in the world. The 
Laser 128 runs Apple lie 
and lie software, which 
makes it nice for you 
and your family, 
because children 
can use the same 
programs at home 
that they learn on in 
school. The Laser 
128 is a computer for " 
the whole family, 



JWLASER 128 



MAKING COMPUTERS AFFORDABLE 



Manufactured by 

VIDEO TECHNOLOGY COMPL/TEflS, 1MC, 





FREE 

SAMPLES 
SEE DETAILS 
BELOW. 
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When I first saw the data from our government’s most 
prestigious laboratory charting their tests of TUFOIL, I almost 

fell off my chair. 

Globe, New York Tune* 3 rd Christian 
Science Monitor and tested <r\ Umversi" 
lies and laboratories all over the world. 
The results are overwhelming! As far as. 
we can see, TUFOIL has the lowest 
friction and wear of any known PubitcanL 
we"te making history* 

For the last few years, we've bee n 
running lull page award -winning ads in 
NASA Tech Briefs, In Utem, we call 
TUFOIL, J Ttte Trantirtor ol Lubrication, "" 
Our competitors are way back m tne 
vacuum lobe era wstfi products primitive 
by comparison 

We're Occasionally asked about lubri- 
cants lbs! claim to be one-time engine 
iro^?ments. The answer is simple! There 
is no record in Ihe tcittllitic literature 
that we'vo seen bo fo# T that a one-time 
treatment by any lubricant will Iasi Itie 
Irle of an engine. So don't believe il! 
Whal ca*i TUFOIL mean to yOu K yOur c&r 
or your machine? Big savings, that's 
What* So rush yOur Order n<;w and get 
tiiose marvelous tenths 

f increases acceleration 

• Boosts gas mileage 

• Easier starts— hot or cold 

• Ptolecls your engine lor longer life 

Here's what some of our customers say . 
This customer wiorc a beautiful 4 -page 
letter raving about gas savings, easy 
starts. He went on . . 

"My acceleration was also nolrceably 
increased end where my normal en- 
gine running temperature bed been 
wsth hallway between HOT 

and COLD, it is now only one third or 
the way in between." 

. R. W, Yarmouth Port Ma 
This customer got fantastic luel savings... 
“The use of TUFOIL in my autos has 
been so successful that I purchased a 
gallon o! TUFOIL and now use i! in my 
3 tewn mowers, garden tiller and 
shredder ," 1 

U W.. Seattle. Wa. 



I knew TUFOIL was 3 superior product 

Alter ail. I've beefs working on the prob- 
lems of dispersing Tulion or Fiuon-Lke 
colloids in oil since the early i&7Gs and 
getting patents all over she world. Bui 

her* was confirmation from on high! 

My reaction was, " Wow! TUFQ!L'& slip- 
perier ^an Teflon! " 

Their test data showed a steel on steef 
4 -bad surface IricliOn Of .029 wdh re- 
markably tow wear. 1 rushed to my library, 
grabbed a lubricant handbook to see if 
my memory was comstL Sure enough! 
Tel o r was listed at .04. 

TUFOIL is nol Jusl a little slipperier lhan 
Tfftten. M's a lot slipperier Itian Teflon. 
There was the handbook data right in 
front of me* 

People as K "Why don 't mo on companies 
use Of recommend TUFOIL^" it's simple. 
The big ail companies' prolil comes from 
gasoline, nol lubricants. The auto com- 
panies" comes from car sales. Just think. 
Some ot our lest cars are pushing 
200.000 mile*. II Detroit recommended 
TuFQlL, they might cut (heir sales in hall 
. . . not likely! Some of our customers' 
cars are well over 200,000 mites, with 
their engines purring like kittens. 
Historically, the most important inven- 
tions have been made by independent 
in venters working alone. They do not and 
have m&t come Prom large well financed 
research labs or institutions, The bes! 
creative inventors hive always chafed 
under me restraints cl bureaucracy. 

So it's up lo you to decide lor yourself, 
just as tens ol thousands of our cus- 
tomers already have! 

Customers send us letters raving about 
improved starting, smoother operation* 
spectacular acceleration, gas savings 
and much longer trouble-free engine file- 
TUFOSL has been written up in presti- 
gious scientific journals, newspapers 
such as lbs Wall Street Journal, Boston 



How To Use TUFOIL* 

Just add one fl-oz_ container of TUFOIL 
to your standard crankcase, (till if eat 4 to 
5 quarts oi engine oilj IP you wan! to 
super treat your engine, add two bottles! 
You wiN see the results in less man 1 ,000 
mifes Once your engine 15 broken in on 
TUFOIL, add 4 ounces (Va bottle) wilb 
each oil change 10 keep new perform- 
ance levels. Use TUFOIL repeatedly over 
she life of your engine to help Keep it 
purring like new! 

TRY ONE 8 02. BOTTLE OF TUFOIL 
FOR 30 DAYS OR 1000 MILES 

I! you’re not satisfied, simply send us 
pfOOf ol purchase With 3 note an d we'll 
refund your money immediately— no 
questions asked. 

Seed for TUFOIL today and prove to 
yourself the amazing increase in your 
car's performance. Fill in the coupon 
today Or call TOLL-FREE any time, 24 
hours a day. 

1 - 800 - 922 - 0075 . 

(to New Jersey, call 201 -825-81 IQ.) 



FREE . . . Products based on TUFOIL technology. 
C hec k one with each md er ol 2 boittes or more. Chec k 
2 for each gallon order. 

□ TUFOIL Gun -toa? value) 



Fluoramics, Inc, p*s 

103 pleasant Avenue 
Upper Saddle River, N J Q745fi 



NR* ruth my TUFOIL order 

U ONE ® oi. bow* . frssl one car lor 
514 25 ipkijid S3 5G Shipping and 



O TUFOIL Compu-Lube ($9.95 value) 

□ TUFOIL Lightning Groase^S.SS value) 

□ TUFOIL Lubil-8 ($3.98 value) 

FREE brochures . 

□ 30 Ouestions/Answers about TUFOIL 

□ "Fun with Superconductors"— we'ir e leading lhai 
field tool 

See NASA Tech Briels ter technical delate* 1936, tfr*7 
m4 19S8- 

* 1 &G7 Ftubramtes, toe. 

FL UON ' HEC. t M oi l-Cl Americai Inc. U.5 Altai** Hu 422-* 173 

TFF.DN is rag 1 M d LKiPsrl' U 5 F*HJna No 3 931«Sfl 

fllfiOIL^ IE rag. T M or FliKnamica Crfltaf U S PflW^® *KH9tJ 

U S PHt&ruUo 4 snd parafing 



handling) Sae mdney back 
guaiantee. 

□ Two P oz, bottles . ears 

fur 1J5.O0 -[plus shipping 

aftd bflndlirvgj SAVE $$.w 

Altar you've tested TUFOIL and like it, 
buy a gallon uT TLFQPL so shire wftfi 
your In-ends £ save £159*1! 

□ ON £ GALLON r . treal 16 CflrS lot 

5 1 2S oo Cplu& Sd.oO ahrppmg and 
handling.) 

Wo ship wifhtn dEvya! 

'cMier it^s ^ botllfl ptice BlGSAVlNtSiS 



My -ChEsck nr monwr/ «d<!r J 13 encknod 

Chnpgs rFij er win tflrd 

r AmCspr&H C WflMerCjini H Vi« 

CBPd no, . 

Esp Ofllt . 

5i^|i L j!i[kjrE 

titeme . 

Attlress 

Cily , , 

Stale ... — - 

INJ ^ E'-t t*i.i Clir.’jUSft 

Si«-id ch Kft cw money 0p«* mU 5 curronc^ A9cl$4*HbrH 

Ahip$ifig£toaGu£it 





Complete First Year Set Of . . . 

SHORTEST U.S. DOLLAR SERIES SINCE 17951 



The Susan EL Anthony DolJar 
was Issued only 3 years! The only 
other US. Dollar with a shorter life 
was the 1794-95 Flowing Hair 
Dollar — America's 1st Dollar! 

This Is your opportunity to get 
the complete First rear All -Mint Set 
of the historic 1979 Susan H An- 
thony Dollar. One Drill I ant Uncir- 
culated coin hum each U.S. Mint — 
Philadelphia. San Francisco, 
Denver. Purchased. Individually, 
these 3 coins would cost $8.65, but 



this offer saves you money. YOURS 
FOR ONLY $5 per set! 

Ridiculed by the public as the 
"Carter Quarter" the mini -dollar is 
fast becoming a prized collectible 
Hard to pul together now, a First 
Year Set will get even harder. Clip 
the coupon below and send today f 
In addition you will get great price 
lists of U-S. coins, along with other 
offers on approval. Satisfaction 

S uaranteed. DON'T DELAY? (Limit 
sets). 



Littleton Coin Company, Dep«. lsa- 206 , Lttiieton. nh 0356i 

Serving collectors nationwide since 1945 



■VIM 7 UCC 



Send coupon with payment toi 

Littleton Coin Company 



[how many — limit 4 *e£ 4 | 
[total oiciwd] 



j Dept LSA-205, yitleton. NH 035G1 
■ Susan El Anthmsy Dollar FtoslYear Set 
J (3 coins, 1979 P r 1979 D r 1979 Sj iS.M 
J Full 45-DAy MQGty-B&Ck Gw Arantee 



Address 



dg^tilc/Zip 




THE SHALER COMPANY 

DEPT P04B * P.O Box 471 p WAUPUN Wl 53363 



For BETTER ENGINE PROTECTION 
arid IMPROVED PERFORMANCE 



E*E?nd a stamped 
self addressed 
envelope for your 
free Lube Tips 
twokta r 



RISLONE and RISLOIME CONCENTRATE keep 
intern-.il Engine parts dean and free of the 
power -robbing deposits of varnish, guru 
and sludge. 

ADD ANYTIME.. 15 oz Rislone Concentrate 
is especially designed for adding 
between oil changes. 



Al OIL CHANGE TIME dr 

when you r ro down a quart 
use Rislone in fhe big 
quart can. 



ISO 



SOUTH TQ THE FOIE 

( Cutil J~ > r j fjnn i jury/* t±6) 

ice. Old-generation data collection re- 
quired heavy, mechanical harnessea 
that collected only such basic vari- 
ables as dive time and depth. 

Kooyman s tiny 8-bi.t submersible 
microprocessors — lightly glued to an 
animal's back— can measure tem- 
peratures al various depths ami dive 
duration hawed on input from tiny sen- 
sors. The addition nf a miniature 
puddle wheel gives Kooyman and his 
associates swimming velocity, A 
harmless catheter allows the team to 
monitor blood gases at various 
depths, contributing a new under- 
standing of the- animals 1 metabolic ac- 
tivity during a dive. 

How does this new instrument 
work? As Ed Punganis explains, “The 
8048 processor has an analog to digi tat 
converter chip and a finite HK memo- 
ry, The micrciprocc^or pulls the sen- 
sots at programmable Limes, The 
memory i« filled with data and we 
download to a PC when we retrieve 
the device," 

After twu decades, Kooyman has 
noted not only an improvement in 
data collection methods, but some sig- 
nificant improvements in the ability of 
the scientific community to live and 
work on The Ice, 

“You can geL down here a little 
quicker with better commercial flight 
service across the Pacific/' he says, 
“and the helo flights have dramatical- 
ly changed the way we work. Its just 
so much easier. Rut the biggest im- 
provement for animal biologists 
working on the sea icc is in t he Nation 
al Science Foundation's new knack for 
drilling ice holes. 

H It sounds simple, but I can't tell 
you w hat that means to us. They have 
a huge tracked vehicle with a hydrau- 
lic auger that can cut through 10 ft. of 
ice in an hour that used to take two 
days Lo complete." Camp gear has 
also improved, along with the com- 
forts of Koroymafi s tiny ski-equip[*ed 
plywood shack that he hauls out to his 
test site by tracked vehicle. He and 
Cas Cellini can live and work on sta- 
tion, with a gas generator pow ering 
their trusty Apple IL 

These seemingly minor refine- 
ments in the way men and women 
have learned Lo operate in Antarctica 
have only come through NSF's many 
years of experience in the world's 
most unforgiving place. Through Lhe 
decades, the irony of Antarctica has 
remained dear, an underlying truth 
that no doubt burned in the hearts of 
Amundsen and Scott, Undemanding 
the future of life on Earth requires an 
understanding of this grand and deso- 
late en vjrnnment. VM 
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0 OBLIGATuH and 

0 SALESMAN Will Call r 



dm* m F ¥ twf-a*tEMw F*rt m) &E ti fl£*o ktc* r omtERs $*r 

"Otis rucfT % {H75 r&r rvjr 'patng m«WJi C-.1 Of til } ? It 4 i 

v%ry w^i l&yiH mKtunt anfi f f#n|ESi IL II myi UW I Jel^ qi^Clfd <0r 
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Train for Success... — 

A Batter Job amt Better Pay 

Gel Your Sped allied Assoc isle Degree 
ot Career Diploma at Home in Spare Time 

New wiUhvuI attending tgllagc 
'■ .T=nr 5 w rh nr; l 1 :nv.r.|i3 CKfirr- *' 

^tence. you can tram tor a nxmey- 
making career .eve*i get a dtg«e J « 19 

Send for Tree r*cis and ooKw m- jp** J 
chur-u on fimploymfin! pppCi’T.ifl*- ,A 

-■= I .; .: in.] i interest you vll 

ns-nre ler a preal tew career gr 
advancemeni on your present iob 



&jr hobby 
r tools 



Beauty and Economy 
* Under One Roof 



Smell lathe* to lum 

mflil, WHd Of 

Milling mrchin#*, uwt, 
hind 1ool« h powflr 
woodworking toolm, 
and moral! 

Cail or writ# (or 
FREE Catalog 



‘Hobby 

Product* 



Srfvjt 1967 

Energy Saving with Mere Floor 
Space 

Easy To Assemble in One 
Weekend With Pre-lnsulaled Kit 

Provides Open Feelings with 
Vaulted Ceilings. Overlooking Lofts 

^ I029S Divittn fid 

r, GEODESIC Q*vm, Ml Win 

Pnj DOMES, mtSMSa 

Ljl "j? ' UWHwy.ZrEaS 

fHC - Ponchalouli, LA 7 MSt 

uih me Iho 

■Il-Dwlry jlarrii; PM 



P > 1 - 800 - 228-5300 

On L HlYTi V £ — Op»al[UT hf LHa yp* C*C ?l V 

7 ■ b^ ■ Bib 1 ■ ■ ■ L. 1 . Ak^ulua Baa a iLaaia i.i - 1 



products CO. 

DtfiL ps p.d. aok i\mj 

Columbus QH 43221-3117 



JedyiiBfeK haws i Hoobigiifii PMUiimui w*zii 

OR MAIL COUPON TODAY W* 



luii InEamHionol ConsiiciidBnce khooFi 

i mhce iwij Dipl PiSil Scranton, pa iaa is 

Pit m «na m lr« ttcxi. coor brocnyiB and Pun inform^ 

Aft np^B i can iiiHfy it name ner me «rfpr i tnosen i 
unWrstjnd I am u-idtr m cbigilHin J>>d no E-i nurrun <*ii call 
CHECK ONE POX QMLYr 
m Hb uMNmH Hu 4 i^Lui»liJ lU 

BUSHLU DCCntE PmKHhMI rFCHOpOLDfrr DtG^tE FWCfiHANS 

BuinU UjiMJpmpn 1 CniI [ipriHF-nj rmqf 

AcidPle^ fefti^llErtprnrnJ Wi^n4qY 



KITES 



FR£E COIOJ 7 CATALOG 1 

Croesi iv cw iffl? fibcrung fcri^ 

* Many unusual A mno^^trve drsrgna 



_ * rvbviy LETUiUdi rj. n r K.-w l^v 'jrj.ui ij 

I call or write for your wtalog today! 

j Into The Wind ■ jiojj 4-*9-s55* 

1 unu ti iLs -mmi ci- d^-i. , u. r aninf 



M^(E $25 TO $100 PER HOUR 



SANDS 



SAWS 



— Separately* .. Or In Combination! 

From Itie day H arrives the versatile Planer- 
Matder-Saw-Sander will make and save you 
money by convening low-cost rough lumber 
into high value finished slock. Handles lough 
Oak and walnut Us easily as pine, and simple 
enough even beginners tan use it. 

Men and women Everywhere are using this 
one low-cosi power lead machine to start and 
build their own new business... and YOU can 
do Ihc same. Supply lumberyards, carpenters 
and contractors with all their trim. Sell picture 
frame lo paint stores, department stores and 
direct lo users. All patterns available or de- 
sign your own. 



q A Y f net fnittt, 

SEND FOB EXCITING FACTS 

RUSH COUPON TODAY! 
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U:am huw you run Him 
;m uld pai] in E oa power- 
ful furnace, and melt 
metal with grorery store 
charcoal! Cast works of 
art, machine- parts, in- 
go(s. cir/ paperback 
Order no, M 53 86,95 

Marti/ other bools 0n 
casting meta/J HuiJti a 
lathe and other tools! 



TESLd COILS! 



ALTERNATOR 
pwu SECRETSI 



Page through the private note- 
books of a builder of lightning bolt 
generators! Li n: red i l >le d Lugrai n s 
and seer etsl Rare LriTol paperback 
Order No, 4317 SB 95 

Books an perpef ual motion . a n tf- 
grttvity r energyre£eivers r &,m&fvt 



Gel thousands of waits 
horn a rrunmon auto 

alternator! Run 
tools, lights- 
^*AC-BC appliances, 
charge batteries, arc 
weld ;u 1 . 1 more! Gel 60 cycle AC from 
common motor. No rewinding! dai re- 
packed booklet 

Order No 60 83 00 



GIANT HOW-TO 
CATALOG l 

DJm (jit i mi e. !rip lju.lI iLy papriti.ir La . I ■■xi-booki, . 
and LiiduvCsi.iJ icl^nrnrr i ■ -n lim umiak !hnw In. 
kHJndfY- JlL-juTlJiYt sijr.ifi. rnjUn?riT|.-ialr. ahorUtiVe 
mdlD. Tcat,i. hfun^ileaclinjJ, MiivivaJ jml m ur h 

monf, Send Si -00 1*3,06 fcn&n airmail fafynut 

fiipy ill ijli r 1 . 1 k*s I tlant faE uli>ij I: '.^i i±| hurirl pr 'll ■r-l 

ii»Lii.|j l ;| irrhiUrjd h^k* Or cM * rfllaJi-'j; \i*~* 
wtLh jour onkr frum this. irJ 

MOW TO ORDER 

fiend. YTiur name, udrimi, a I Lit of bcnti# you 
wanl, I he Irjtiil ™ it n[1hr hr»kft, 7, r n fr>F I hr* 

hiH,t lnv,ili sJn-;!l 25* lur tiH'h :h'|i-Jji temal tn»k. far 
hh ip| ihiji ;n id ha ndlLnjt|. S*em:I rlir-rlc. (ipciney rax|rr, 
viz* n-r Mflstifrnfljd number* & itlfEniiliJrt 1L 
rr hNIftiCs *d-il i.i'K> Ijuc Ail braka are pi iaran - 

lent Ifigi quaEliy tir Lniniry h.aekl Onler k*.Liy! 



RUN THREE PHASE MOTORS on 
single phase power. Three proven meth 
odrt. No re winding- Jam-packed booklet 
Order no, 61 83.00 

Many other books on mo tor reiuri tiding. 

4£Batfl power* c/n-s engines, ctct 



■Lindsay Publications Inc . Write 

I PO Box 1 2 -DP, Bradley I L 6091 5 - 001 2 -J Today! 

' Bend a calaiog 1 iV& enclosed Si. 00 (S3.-00 loteign airmail ' ‘ • , , , .■ 

'~:5and the books fvg listed and a Iroo catalog. I've enclosed , ■ . 

L -Ihe cost of Ihe books plus shipping and handling. 
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FREE!! f tow TO SAW LUMBER Uookk -r 
T ells All the EXC ITI N G F ad s on how you can 
make BIG $$$ with the* ^oley-Bdsaw One 
Man Sawmill Send For it TODAY ff 




F*!ey*Bsl&awCo, 

83*01 Equitable ftrf., Deni. 30831 
Karlas Clly M0 84120 




Portable Steam Cl#an«f 

Slajjm in t»0 wmnla 

CLEAN: 

EA^ihs*. A!* Flltwi. L*nm ftower*- 
l yr gunrarteti oil l*« bo*., C&H LTW4 iq- 
ind r.rinp ptoponB l«n?d Wl iMtli. 

Dump rwhirud Wi lew wsvlw pmaura 

WEDCO Mra- INC-. Dept. M-ifl 
f O. Dax D. 940 Waal Broadway. 
Jackinn. Wyoming (3»l 




HELICOPTER 



^HYDRO-RAT AIRS OAT PLANSA 



■ ii l pa-p i i n i Own d Ljty mi Lu-m: ini nnl In la apen^t 
Aeeih el w-V* it mia f er ? m^n mfjirt, 

r.te Ji» — fif!- na;t|p aiinnida n 1 p Jin. 

PUk ttlP i 
I A ME :ai- 0mm la> til- 
HU TO ROEKV Mmi-HTAih 4l H BOATS 
FD hi AITI Hfh*. W H4D» 

fh ui m m* !^*i :w 

Tilirr 1 * AkiDlUih tmaihirf — 



■& 






SATELLITE & 

CABLE T.V. -4— 

iPEBCaaiMBiLaiaB 




FOR CATALOG SEND $2 TO: 

DISTRIBUTORS 
5076 SO. 108th 
SUITE #333 DEPT. PM 
OMAHA, NE 68137 




TO ORDER CALL: 

1^800-435-7057 © £fl 

1-402-330-7873 












k BUILD YOUR OWN 
ROCKET MOTORS! 

II *« POUNDS THRUST! 

" ' FIFTY CENTS EACH! 

■ BUILD A DOZEN IN AN EVENING! 

|g ima^Ediiig Malarffai 

itfi tlHFI E a ■ m ipw eu fib Cifl 
p MUI mimtLf wa #ilH aw hr mm 

km WOO la 

f^.- nw THE TILFFLITE CfHPMATWI 
pflV « ISaKtSi^3LJ^nrfi«(.t* B?M6 











"basement 

FLUSHES IF Tfl S4 Wf r ar 

Nd Dlvglnfj Up Rwri 
Inslsll It Yourself - Anywhere 
Wrili Mcprwtton, lit, Dipl. 

L iOK 1 5133 Tampa, ROfidl 




^Woodworking 
-tv'^ Catalog 

Buy Planors, Tablasaws, Scrollsms-Dkeot 
Ironn the Factory and &avo. Plus Portable 
Tods. Hand Tools and Acccsiorie*. Sand for 
Fre* Cm trtog. Foley- Beisew Co. p 630 1 EquF 
tabk! Ftd , Dept44009 % Kansas City Mo 64 120 
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PROPANE GAUGE 

KNt>A; ‘.VI -f M YOUClE LOW 
S-ulia litii 

filiri h 1T.n - f rtxttfi* AHaUliuN 

■W} MATE 

T7SSi Manna LiCuKHrti CASiau 




MONEY-BACK GUAFWmTti 
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POPUl-AiR MECHANICS » AFftlL I VEUH 




Annular 

Mechanics 




Books 





Bodywork and Painting 

Keep your car looking new wilhtfus manual lor the 
weekend meensnt Cotof prwlos, diagram* ana 
fp-structfonslei/oy hawtaclimifiale rust, fw denis, 
spray pganl repeif grills and bumper, keep m- 
lenof^ clean and b^^ng lhjC your car's luslmus 
shine all w.ihout expense equipflrent HQ pp 
(B-I903A-S12 95) 



Guide to Do-rt-Yburielf Materials 

The foputer Methanes guide lhal lolls you hm* 
lo choose and buy all ihe materials reeded tor 
how repair and remodeling Leamaboutlurabet 
laslerers . plumbing and eledricai products, Tool - 
ing and pacing supplies, even lawn and garden 
produds Ttartl save money by domg it yourself 
151 pp. |fr W(M8 95} 



To Order: Send name and address wilh 
check of money order la 
Popular Mechanics, D^pt BK. Bo* 1014, 
Radio City StaliDn. New York, NY 10101 




Tlineup & TVoub I eihoat Ing 

Nearly 3D0 pages with valuable jnlomnation on all 
aspects Ol toning your engine, including spark 
plugs, breaker-point igmliorcs compression and 



Fopulai M&BIS1 d D^rMF 

tfmeHflWEiCJ>pei'Jhon ■° : 9fl0!lieHMii!C-iMp3JgliOf’ Unglrtt 
mw id 



vacuum service and lubncalion Mselhan ?00 
iiiusirahoni and 50 pages d troubfce-shoofling 
charts, {B-i902--$i4 95) 



m jr Exercise 

More 

■ MORE 1 EFFECTIVE By dup- 
licating the motion of cross country 
skiing, the: world's best ?Kprcisf r 
NordicTrecfc provides the 

ideal aerobic workout. 

MMORE COMPLETE 
U nlike bikes and other 
si tdown exerciser^ 

NordkTrack exercises 
all the body's major 
muscles fora total 
body workout. 

MMORE CALORIES 
BURNED in tests at a 
major university, NordicTrack 
burned more calories than an 
exercise bike and a rowing 
machine * 

■MORE CONVENIENT Wit h 

NordicTrackj you can exercise in the 
comfort of your home. 

NordkTrack easily folds, requiring 
storage space of only I?" x 23- ,/ . 

'Sfirntihf i^i rtviJi* irifl^d in 
NcrdicTrjck. brochure 

fsfordicjrack 



with 




Cl^NmiMrTrirk 




Less 

IEE5S TIME Because Nordic- 
Track is so efficient, you 
bum more calories and 
get a better aerobic 
workout in less rime. 
■NO JMRACT Run- 
ning and some aerobic 
workouts can cause 
painful and poten- 
tially harmful jarring. 
fA NordieTrack workout 
is completely jarless, 

■NO DIETING No 
other exercise machine 
bums more calories than 
NordieTrack . . . so you can lose 
weight faster without dieting. 

■NO SKIING EXPERIENCE 
REQUIRED Easy and fun to use. 



FREE BROCHURE AND VIDEO 

Call Toll Fm Or Write? 

1-600-328-5888 

(p Mi*™* L4U4tf4Hfl In CuuAj WQM53-BGL 
Ml JuralhiA Bhd. H m Ch tthip MN 5531# 
□ r\**u-vnd fncbncbtiH 
fl AlKPfm video tape I ! VHS □ BETA 

Mime . 



-Zip- 






Now NRI Training 
and Equipment 
get you into the 
Computer Age of 
Automotive 
Servicing... 




It takes a sew hiarf of nrccdiajik to 
work m cite com pater controlled 
awa of (btW't 

Now you can leant at home m ytwr spare time 
using dheccdusvc OTC Monitor 2000 to 
perform 5i different di^rwaic tests on today \ 
oompuier-comtDlled automotive system 

As todays cm get more and more 
complex, you need to know how to use 
todays rrkxesophisucated diagnostic 
servidng equipment. And NRI keeps figh t up 
with the need— now offering the OTC 
Monitor 20Q0 Etaronic Diagnostic Tester as 
pan of your training. You karri to repair cars 
the ri^il way; Uim basic mechanical w ixk to 
advanced troubleshooting usipg sute-ofahe- 
an un-board automotive computers. 

Scad for Free Catalog 

Now is the time to act. Send the coupon to 
us today. You’D receive our catalog Free. It’s 
filled with all the fads you warn to know 
about our training methods, with Full details 
on every piece erf equipment you 'll use and 
keep as pan of your hands-on training 




McGratf-HIII Continuing Eduoaliion Getter 
38» Witt&ntfn AwnU*, Washington, DG2W1S 
VUoTI give you tomorrow. 

(Hfcheck for one free catalog only. 
□Automotive Servicing □ Lutemilhing 
□Air Corac*torHf*g □ Bookkeeping 

□ Small Engine Repair □ Electronics 



1 Nafiw iFyiasn print) 
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| AfrJ'vir- 


1 cnyrstabfrFzip 
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946-043 
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EAGLE 

MEDALLION 

Low flash, 
high comfort 

DODGE CARAVAN 

2 more cylinders, 
twice as much fun 



OLDSMOBILE 

CALAIS 

The Quad 4 Q-ship 




Dodge s Grand CiWWiin manages Id be fart, 
comfortable And utilitarian all at the same 
tFnw, Elegant intertor Is downright carlike. 



T HREK very different vehicles 
for the ILfcKtf model year are the 
first to gel PM acid Lest, 

Eagle Medallion 

We immediately branded the Medal- 
lion as a perfect ^airport car” when iL 
first appeared its our fleet. Its inoffen- 
sive looks made it low-profile enough 
to leave parked at the airport while 
one of the automotive staff was out of 
town testing other tars. W lin’d wLeal 
it? Who'd miss it? Frankly, the per- 
formance was unimpressive, the 
seats were oddly shaped, and the 
transmission seemed intent m shift- 
big into high gear way Loo soon. 

Rather than the traditional, com- 
plicated hydraulic control system, 
this 3-speed irunsaxle uses 
solenoids and an electronic 
controller to change ratios. 

I i should prove to be easy to 
repair, and be tang between 
repairs because of the few, 
simple, internal parte. GuL 
We vote for programming 
that will let the engine rev a 
1ft tk higher. 

The engine itself, a 2.2-li- 
ter inline oht 4 -cylinder, 
tends to vibrate at idle, common to 
large Fours without balance shafts, 
but smooths out considerably above 
idle. Engine compartment layout is 
dean, without I he ship-in-a-bottle 
routine being necessary to perform 
must routine maintenance tasks. 
Partly this is because the engine sits 
longitudinally rather than sidesaddle, 
making fora larger engine compart- 



ment than transverse layouts. Initial 
mileage in urban commuting has been 
22 to 24 mpg. touching 3(1 on longer 
trips. 

The seals, which nobody liked ini- 
tially, are a peculiar combination of 
hard foam and soft, springs, yielding 
substantially when you place your 
weight on them. They're upholstered 
with a velour that tenaciously holds 
dirt and dng hair forever, or until the 
first day you're wearing a dark suit. 

Our initial impression of Lhe Misiai- 
lion changed during a drive from New 
York to Detroit in bad weather. We 
fowl scheduled something a little more 
glamorous, but plans changed at the 
last minute, and all that was left was 
Lhe Medallion. Surprise! The long- 



legged transmission was fine once onto 
the straight and narrow of Interstate 
rtu r The ante control was smooth and 
surge- free r a welcome change from 
several of the newer electronic ones 
we‘ve driven of late. And after 12 
hours, Lhe editorial hindquarters felt 
really for another 1000 miles or m 
Make no mistake, this is a French 
fPin&riiinr Ui jyjgf rfitii 




Calais has 4-cylincter etononiy, VH power. 
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Save Gas, Save Engine with Stick 50 



The follow nig introduces one flf the 
mosi fully tested and proven Ras saving 
Fricl ion -reducing engine treatments ever 
Ld reach Lhe market! 

Th* Secret I* *Poly" 

“ftily" is short for polyteirafiuGroethylene 
(TFE) fc the slipperiest substance known to 
man. (1981 G nines* Book of Wirid Rec- 
ords}* F^irolon Corporation, makers of 
SlickfKfe, invented a way in permanently bind 
ihh slippery chemical to your engine with 
one treatment, Juri one quart of Slick 50 
can reduce engine friction, increase gas 
mileage and horsepower and reduce engine 
operating temperature, causing your oil and 
engine to last longer. . . plus it reduces 
meLiL wear 4 defraying cosily overhauls. 

Years of Tatting and Use 
Hava Proved It Ttual 

Slick 50 has been thoroughly tested in in- 
dependent laboratories and out on the mad; 

The March -April 1982, p. 35 issue o f 
“Consumer Digest" magazine slated. 
"Slick 50 does reduce engine heat and ondh 
nary wear, and our informal lesls indicate 
that ti will improve gas mileage by about 
2 or 3 miles per gallon.'' 

One of the country's most respected re- 
search institute* reported applying a power 
ful ultrasonic cleaning process to a Slick 50 
treated engine and were surprised at it* per- 
manence. AL We actually expected the Ftetro- 
lon Slide 50 TFE Resin coaling tu also be 
removed, hul later found il was still ihere" 

“Dune Buggies & Hot VWs" magazine 
April 1983 issue records the results of liicir 
one year testing. of Slick 50. "'We can indeed 
say scientifically that Slick 50 does work, 
and ihal it does reduce engine wearf . . r for 
lhe price of one ( real mem when compared 
to engine rebuild, we feel Ehal you’d be 
money ahead tiring Slick 50," 

The Federal Aviation Administration has 
fully accepted a similar product for aircraft— 
Slick 50 Aircraft Piston Engine Treatment 
(FAR. W3.49). This FA A endurance test 
simulated 1400 hours of engine use, 

The power technology laboratory at u 
leading tuiulh western university staled. 
"Slick 60 does Increase horsepower and 
decreases fuel consumption in tests done at 
the university.'* 

The Space Shull k Columbia uses [he 
chemical ‘poly’" in its gears and bearings 
because it is the only chemical lubricant 
which can withstand the heal and corrosive 
elements of space. 

Perhaps most dramatic of all is a torture 
Lest overseen by lhe Automotive Services 
Council for Pennsylvania and shown on 
WIVE television. Three cars with 75,000 
to 129,000 miles on them were [rested wilh 
Slick 50. Six months later the oil ms drained 
from each vehicle, and the cars driven with- 
out the oil plug* for about a half hour. The 
water temperature never rose and the en- 
gines sustained no apparent damage 




I « w 

EGAS AND DIESEL ENGI® 



HJ.S.QUART /.946 



There isn't room here to tell you about 
(he dozens of other lest* proving that Slick 
50 is everything we say r However, if you’re 
still skeptical, send 52.00 to cover priming 
and postage costs, and weTI send you de- 
tailed lest results plus actual letters from 
user* who report how Slick 50 saved (heir 
engines and saved them money! 



Jt% Easy to Treat Your Engine 

A few minutes before oil and filter change, 
add the engine flush you get free with each 
order to clean out lhe engine, l^et lhe engine 
idle for 5 minute* Thendram the oil, change 
the filter and add (he proper amount of oil, 
less one quart , Add one quart of Slick 50. 
drive for 30 m inutes h and leave it in the crank 
case for at least 3.000 miles As the engine 
operates, the oil carries the "poly” between 
the parts where it is burnished into the pores 
of the metal. 



Only One Tkeatmont Necessary 

It's permanent, so you do it only once, 
not each Time you change oil One quart of 
Slick 50 will treat all standard A ft and 
8-cylinder gasoline and diesel engines. 

Works with Most Oils 

Slick 50 Will work with all petrokum- 
hftsed oils and all synthetics compatible with 
petroleum- based oils with the exception of 
graphite oils. However, once an engine is 
treated, you can go back to a graphite type 
if desired. 



4 Ways Slick 50 Saves You Money 

Your actual percentages may vary depend- 
ing on your driving, vehicle condition, 
weather and geographic location, but no 
matter what your conditions, Slick 50 can: 

1. Increase mileage 

2. Increase horsepower (small economy 
care and large RV T s really need this) 



3 . Reduce operat ing lemperatu res, thus i n- 
creashg the lubrication ami life of the 
oil and engine 

4 . Mini ms /c or eliminate costly ovc rhau Is 
by reducing engine wear 

Up to 90^ of the engine wear on a car 
can he caused by lubrication starvation care 
experience when first started before the oil 
begins to circulate. Slick 50 can eliminate 
this problem for less than the cost of two 
tanks of gas* 

Slick 50 WIN Not 
Affect Your Warranty 

Slick 50 is suspended in an excellent grade 
of petroleum oil which meets or exceeds 
every manufacturer 1 * engine warranty re- 
quirements. In addition, this oil carries an 
American Petroleum Institute service classi- 
fication 3F-CC-CD. 

There* No Risk with 
Our Monty Back Guarantee 

Use Slick 50 for 3000 miles. If you don't 
notice an improvement in engine perform- 
ance, return your invoice with a short noie 
telling why, for a prompt full refund — no 
questions asked. 

Profit from Selling 
Slick 50 Yourself 

Here's an opportunity to make handsome 
profits. Having such solid test results from 
major institutions make Slick 50 easier to 
sell than many other products. Free dealer- 
ship information is sent upon request. 

For punhuxr or furl her informallmi 
call toll-free 1 HOT- 52 5 -U24, ext. 4 (In 
California i -BOG-23 J-9559} or send to: 
Progressive Energy Corporation, 255 
South Ftetvt Avenue, #B-| f Depi. PM488, 
Su n^M Lirci^^^hTcirnis 92MS9. ^ 

t want io improve rny car's parleffnance 
and save my angina — rush mo risk Iroo 

L; One SFiCfc 50 at $39.95 + 54.00 shipping 
and handling CaliF flE’MlenlBatk] G^SiIm Ta* 

Give me Free shipping and handling For my 
order of 2 or more al $3&S5 each 

l J Check □ C.O.D. □ Visa/MastorCard 

Card * 

E Kp Date 

Mama , 

Address 

fGiw sfflMf adoVflss ifpossabte ter UPS rtsAiVGry) 



City, Stale Zip_ 




Progressive Energy Corporation 



3» Skn/th Bffnl Awpnyt *&-*. Dflpl PW-flM 

&an Man Ct3«v CallfamlB 92059 
CALL NOW, TOLL FREE 1-000-525-0624 
IN CALIFORNIA, TOLL FREE l-llW-2 33-9559 
sg €T ProgrMtrv* Erwgv Cwp 



Be Your Own Boss 

...IN YOUR OWN BUSINESS! 



Hundreds we vo framed nave succeeded in this 
fascinating and highly profilable profusion 

...YOU Can Doit , Too! 

H Na more hard. realty vurk Tor me 
Now 1 have my own bum nth* ami with 
hardly any efTnrr J around Sttl 

n day. Thank-v Flw my new *tMi m life.*" 
.Salim H iilktr pnrhtsrtf, ALahufritr 

"1 opened my turn bonnes'*, SfMkfV 
time, -seven mnnlfiv after I enrolled *nd 
made u profit nf S JI9 for Ihc first week ' 
iff, 4. Drhfrry tJfftrkm, 



* 





Biftrt rnrnfiint I 
ihti -ltd atkfr ntmtt 

ri'iJ j/jfl jljtf.j' /pp 

jj’i' Ji d* /ra.n of 

ifv pfiftSUtnul 
fvtktmithi (ft mi Ji ytf 
Tfifj- j jtJ 1 

iir/jJU HVJ ftp* <tr?d 

the matt impair 

K*} AtorAlnr 

"/ dlh-tfVJ 
H-ifureaJf w hme 
rn (fH-N 

and nu» i ik*, l^iujnJu (a fpift-Bthma- ' 

David Fairt>: Dthor — Gut* r Ldck&n-.ii h Service 
k M IwauhEe Wisconsin 

W»Nl FIN 11 * 1 . Fill Tlit - II III K ll*l. 



Be a LOCKSMITH! 



Get into this booming high-profit business that’s 
Easy to learn— Easy to do — Easy on You ! 



Mever before have money-making oppcrtuniliea been so 
great for qualified Locksmith;. Now lucrative regular 
lock end key businta; has mtifcliplie-cf 9 th&usendfold a; 
millions seek mor* protection a&aimt rooming erim(. 

Yet there's only ene Locksmith for every 17 r 0M people! 
Make U p to S2G.0Q an Hour — Over* whllft learning I 
Thain FAST al Home! 

Vou're "in business" ready 1o earn 51£Uo 526 00 an 
hour a Few days aFler yau begin Foley-8elsaw's shoii- 
cut training. Take advanlage of today's unprecedented 
opportunities in locksrniEhpng for year-round EXTRA IN- 
COME in lime — or fulltime in a high prof i3 busi- 
ness of your own. Hundreds we've iramad have done 
it. So can YOU! All tools plus professional Key 
Machine given you with course These plus practice 
male rials and equipment, plus simple, illustrated les- 
sons. plus expert supervision, plus business-building 
guidance will enabte you the KEEP THE MONEY 
COMING IN ! Ideat for retirement — good jobs, too. 

SEND FOR EXCITING FACTS— No Obliiation 
Dis^ovnr whaTi in Lorksmiihing for you — bow folev-BefsawE 
maslsr-loGksmilfi-Hpprrwed Iraining can give you Fie skill you 
Cart dfepftnd cm to EARN MORE — ENJOY LIFE MORE 

PRO KEY 
MACHINE 

YOURS 
TO 

KEEP! 

fWr Pm Xty JWicJWflff cn 
A^rpo- jtftf up l c kin? t 
to vow income . . . 
i ait it weft v cut you j pen- 

jfy ffitn with yfiuf trmntAt) 

Find Dill all about it I 

Ju'hl Ml |n and mull cihupnn hHavi Urf 1 wrid pust 
k urdi |n recrjvr- full ijiFurnulitir and drlaik bv 
ralu.ru miLil. W? fT TODAY. 1 



no e*tfo 

Co ft l 




Included With Ynur 
Uch tJttith TfalnrnB 

BURGLAR 
ALARM 

•nd ItCUfllTV 

flvMTKHI 

ir^inmgi C oven 
a 1 1 charts al 
Burglar. HDld-Hp 
ltd FiF* 
lifv.^mg: and nv 
fttaliafeien Th-ii 
v a i u a b 1 * d i- d 

timely tnuruCEitin 
ncludflj A" ■ Sp?c<a! *0 EH s A I'd 
supp ■►-•■■, ONLV FoleY-B£l3dn afters 
*ych naming in Uii* 

rapidly «xper«ir^ neid as d pan or 
■four LochflmiCK llflehiilg 
ADVANCED Loc ksm Uhi n S 1 

Hgw la chang* combinaflfpn*, iri- 
itBlI indi h pvte* Suf*. v»uii and 
Binh Safa-OaposiE Baa lP£hA-. 
Ywi'IJfind ll ti'itia all ng and high- 
ly prolilahle A4fk. 



ALL SPECIAL TOOLS AHO 
EQUIPMENT INCLUDED! 




FACTS TODAY 1 

RUSH 

COUPON 



FOLLVBELSAW INSTITUTE 

&iOI EqgrlitfiP Rd . Dopl 1 l3s4 
Kansas Crty. MO Mira 



There is HO SBLKAIION and NO SALESMAN Will Call-ewer! 



RUSH COUPON TODAY I 

FOR THIS FACT-FILLED 



I FREE 

1 BOOKLET! 

® ThHr how yiru qusdhty 

I j IrjmEn Ek-^dl) uwh bb±i 
irt i p-C-lil^b t Spd-’fll Tlf 
or Pu IIUm« bus nsEf ni 

I Yflyi own PLUS ramplrl? 
dElnh nn our 30 -Day 
ND RISK Trial Offer! 




Pi t yvRFJ x*! iHfrnnrTT: 

a*U EQUITABLE BD . U(fT. 11394 

UHSAS CITV. m UT2& 



YES. please send me ihe FREE backlEt 'hat 
Qiv«S lull dclails abend starting my own fiy^fieSa in 
Locksmilhirii. t urxlfrslafld ihera is m obligation 
und ihai no salesman *ii ca-ii 



Addin tt 



s and i9r ) 

COPY fedlY 1 



CUT 



Stan 



Zip 






EXAMPLES 
MELD 
i GLAfttS 
*3 S5 



. ^Ztt aWftbwtomiki 

r I Mf L LiMiriiflUi HO NIT in yOu 

"2: :.T • MAIL ORDER 
HOME IMPORT BUSINESS 

HEH-WQUCNr OfMFalB p W lim# 

0 V &K0r-3 ¥c>u yet. al&p 

flap Quidbnca i |rov*l Ihv works. illAMONBE 
diKpvfnng fciiouMfldH WDSir^ 

P0h_MftlkiW; tfbu Dufri inlo coafiT 

A IKDA rthillfUlt 

DdlLS 
l Thouundi 



GRAhID 



i' .-i 



CLOCKS 



□<d*Nld 



lm- 4*P.1pf" 



1232 



mm CDATE " DUAL DISC 

Buy Belem Wholesale C0MPuTE ' l!: •» 

SENT Ybu buydifiCI ncmeddlBrnan S*nd Hrt S?BQcfr«*Hrn- 
fuh jjfe and ropon MELLINI^iR ■Hi:'fdva^ fli D«pi 
we ah WMdlsun Hill*. CA jijp.j?^ 



CAALICO WC. 



Traublad Wllti Gliding 
Up HlfiMt - Palm 1 * 
Beck. Ugt. 
Narvouinan, Tlndntts 

tfydu are [fcliHtieCtJy Hwiymfltoms. fw PoytHes m» 
tn trad by CiWia nftrrm^ ^ ^ crwlalf Wo uob 
ma^ people rmtakiitf thnk s uw h ihc griy answer 6r 
Pifi otowerri. ififlfe is i <4HpM hm Inlcd ".nsalnterti 
waUria. 

The Eucdsior insfflLle dinic. dwtiHl id ftv HmSwpui 
rrwffttH fe d W Tncri for cte4a5H pcatk* \o gWp men, baa 
i fiw fflff nooir ?tini ie& tow these ticHides ™ u a* 

redw ppm J B w I wf tetf trEainwmj uescriwn m m toot 
mourn rw Kurnery. fnsclJktaflon or bog « riwh gf oon- 
vatesai %e Tre^menti lake hut i shaft bme md tfu *psl n 

Wrii loday book may pnwc fit \tm& irnportaxt lo 

you No 

Eicflltlor Inxiltutft Clinic 

tld F BnH0«7y. D?pr 128E 
tJcdMi S(*hv. Ma MQ?< 






IMA TIC3MAL 
CLQCKMAKERS 
INSTITUTE 



P D Don A-99 HiEhary, NC ^60} 



MOLDS 



ONLY 

S 700 



lor making Ornamental 
Concrete Items 

Booh about AJum.num MOfli 
inchidins over 42 S dei.gns 
prices ene production trade 
secreis rrant world's ar^FFt 
rrtild nanufac'i.rRr 



CONCRETE MACHINERY CO., IMC- 











Send for your 



The Handyman’s 
Headquarters 



Discount Tools, 
Parts & Equipment 
Catalog! 



Send tors FREE Dlscaiuni 

Toela. Parts and Equ^manl Calalog' 



AdUrrSB 



■ hsw»r T»li 
m Hand Todt 

■ fi« EnijdTTB ■ 

B Genarftldn 
I Hydraulic 
Fim 

■ W*ld*n 



■ Log Iplintri 
■nd Equipment 

It Air Compr eison 
■nd JUr Tool* 

■ Trjlllnrm and 
Trilltf Parts 

■ AND MORE,.. 



them 

iraulics 



NcKilwn Nydrauiica. Inc.. Dept *7-3626. 
PO Bop -215 eumsvillg. MW 55337-021 g 



FamchJi Brand 
C 4 * frrjjto« 



Automatic Sscuriiy L*gM 

r.-ijI'j.M -i 'i^.vc-'p • f iRim- 

Mlrfir P ,U lii.HlHK ll^-f «4fP->1 m^TVP 

IIUHlI F-, ■' -||J l V.- JT-l'A L*l 

iie*n» i niri 544,99 

I I.rry u+ff. ttfe htoiir * oadl-jhta 

"i<l rt-fl huS^jflh 'T Pr 4 - Hr, --1 1- I 
I .C.TMII4- ■ L I. I -hi- P-B-JfTI 

fc*w S&.92 r-i. 



AglronK. *HH ConriPm-aLri Wan O*o*t aror 
PlKOi ■SlH liny. 0 HP ■feutnatti anfliTt hfil 
C35T rwi SlWffl 1W; DCPPVT V.-niSm^s- ln r 
tin Itoirt * 1 M?S 

Sat. $394.99 

L-XO Wal ElKlfK^lvt Ciar+raltw 

m Eksinc Stn 

tlf<n a IHH 

sm $459.99 



Folding 4 'jB’ "rule 
iihpii * 1 |S 7 

Eat.S 194.95 



8. *00 <5PM1 2” Water Pump 



A Hjgr. Spaad huba MM lb CapacT, 

t^PTipko* ?i1ii*rr,BD* H uj CCflU ? «!& 
laeswtf CLpi nrat J ipwd -Oear^ii ■*' 
bofc c'« Pou- hot# dHwtp Iw^i p 134t 

i- $24.99 



S^ftSAW 



B. OrtiiKB Ttatfar UT> «ii 
CorrtMuk^n slop his l£j?nut ovm> 

Hfi. and r TV ihIIfe rHL*- 1 ; lrj"n 

™ri*c' hjhlmxl *-4inj a-iiJQ 

s*, $16-99 



We Carry a Fuli Line of Power Toots! 



!TV03I 



I ■*!! ri t ~ 






Northern 
I Hydraulics 

LI INC. Q*p1 *73b2<] 



ORDER TOLL-FREE 
24 HOURS , 7 DAYS A WEEK 
1 -800-533’5545 In JWW 612 -flfld-ffJIO 






How To Keep Bugs, Inseet Dirt, 
and Cobwebs Off Your Home 




Simpty hM CPF' 

ttMki Mf*d say goad- 
by* in intact mast __ 

a citw heme, — *-4i c=~ 

lim'i buidng n — — 1 -M 

VOUT- by rmicng el I yn-ial BttortCRf ‘ After CPF 1 
CPf 1 bo^mtoMchgafcn^yoLrpAmC r? stain QPf a & 
co*ortfss. ododHS. fesvej no respue. and guirijniwi lb 
iwrhoatfl mcs-l insects ta tti* tfe of any mWtar coaSne 
Ftefcwes you trt eldest bug dean up 19 95 each Add S2 00 
per order for sNpptng A hancbng. Gan Ton Rw and ofdr by 
credri cent w send v^edtoVnonfl'Y cnJWdwfc card 4 ter 
EHvmg-jcHmjpic. 
in Bd> ihi - WjKb Wiiii. w n H36J 
1 IDCI id Hu - IDIAMtt UB P V . P T 
WHhmira- [HI I bM| 127-W9D 



CABLE T.V. CONVERTERS 
WHY PAY A HIGH MONTHLY 
FEE? 



AH Jerrold, Oak, Hamlin. Zenith, Sctentilic 
Atlanta. Magnavo* and all specialized CS* 
ble equipment available lor shipment within 
24 hours For last service MOVISA or 
C.0-0 leiephone orders accepiod (312) 
65B-53ZQ 60 Day Warranty { Quantify Dis- 
counts) B A.M. to 5 PM Monday through 
Friday Genlral Time. Sell Addressed 
Stamped Envelope (6Dc postage lor FREE 
Catalog), 

Mldwesl Electronics Inc, 

51 43 W. Oiversay * Chicago. IL 60639 
No Illinois Orders Accepted 



MANUFACTURER 

NEEDS 

DISTRICT DEALERS 




ON F Of THE HOTTEST ITEMS IN THE 
HOUSING MAIHtET TODAY 

V>llM 

* J --ina Fiw*y 

* IftAI ft ifelHIlt J M 

* SPN 7 I it ivgnn : rqt 

* Wr 

* ' -™~ l 3 *M r : Lm 
■ [pfr- Li (kirtpy Ar-m!*- 

* pr w‘H| iRITTlV. 

Pli>i Fu'-P Uro mu iffn |i J Mb ip IIV 
0w l-^T' taattfii? 
t«M H ju'FpftI 

"WLEMITI& IHCCME F0TIMT1AL 
HQ FIAWCHISE FEE 




— — cfiiim 

NAME 

ADDRESS __ 

PHONE '' 




600C- Lumbe-i Lane 
fliTMiapoln. NC 28M1 



CALL MR, VANN TODAY 

800-255 8389 EXT. 3400 

M Mttfl tmjM Mp 4 14 At bi LUiri al InXrm^TM 




Geodesic Home 
Kits, 

Beautiful, Efficient, 
Affordable. 

MnnSL-rp-y Damifi wrlli hunx- kilt l«n NL'^5 lhan 
PTLiny rx-w hfWTO dcHWl paymtllh Cnmplf^ 
alteresbaHe rfmarM^bV hraulrful nur lwir» ati* 
d^SIfyied (Til .1 lilr’l imr n l uungi 

Thf mriKl rncrijy fliuTHTil hcmfY nil r-drlh. .up 
1 q 50 mcwr thim L-vinydcay hotlWs. In iiddllion. 

■. nnsLnh: In in edits ArU CUF drmftlNTilJfy rn,ir 

pa i envied iHjAkFg Mintf-m 

Diie0^r Monterey Dcunrt living i«Eh nur YB 
IMgr Cohr C*^ fr*d PUm BnnL. ORDER 

TODAY l*sr (UAft $7 00. L rw ardil ianalK 

fiuaranired or your Hack! 

— 

Pk-a-.r iiith frH HH [Mfli* c opv.- oP Mo#iEfrri # Dvmri 
L dTefag urtU 1 JYcimn IVmn*- Fnr knwd i% (-7 on 

I U AIhi-i mp ikr M«irtr^r#V Doat#i Hukji 

Ckimr A^i'rr’FUi- ^frprxi»r C™ im IS OC 

5 Order hi. Cr*Jil Card. Call MM o!1 2255 
1 iTh Calif MW-N^ 7 -|OOtJ 

i %.Tm!' 

_ 

j C'liv Tw.nr Ap 

, tn MONTI' RfY DdlMFJi 

! AQ-4 

WIBM I Rim r^uiP Cjdil Yi5 It 

HOMIttr? DCIfi 



: /ut/>r/f {//u/er 




4 Vatt, 

wing 

span 

$1 095 

AIHS7.K 

hlanidfln^ 



/ 






Gall toll tree 
For Crodit 
ard Orders 
j. 24 Hours a 
jay, 7 days 
a week, 



1 - 80 ^ 647-5555 

Soars Loops 

V4 12-262-4691 



liUflt 



yoney order nr check 

Stirling Inc, 

PO Box 9335 

Pgh, Pa. 15225 



CTTY 



STATHE 23f> 



PHOAti | 







EARN $ 7 5 / hr 

New palented ftiachme 
paints el(!?fi!tn 1 wallpaper 
pall&ms direCdv on wafl£ 
Pfptoctod termones 
UN-WALLPAPER Ce 
6oi 7$7 Dept PM 3e 
Silver Spring, MO 2090 1 



Direct F Bctory-To-Ypu Oullel 
tor F REE CA TALOQ cult u* wtr to 
Freedman Seating Company 

i>^43 N Rii^enhw 
Ciiiraao IL 60613 -NM 
| 3 l?t& 50 - 6 i 00 



- tit r * r 
■iUiffta 
-lr Mfafn. 

■'iMfW 14^1 

Why p«jr tIOCO ra dvbti mo ? b far an nflal.mm ix-al 
Our WuHl- Sen Eagfe QT- 1 5 . sLown abcw. hakJa 
5 juJutt goes &*§t 2Q mph COMB only 1?OT Vd 
n^w rt iMhrfns motdWJ-ptMltC tiOPftJOfide md Vw- 
som In? tonpof W*, gnalor riabflhp- ennirr luernbl^ 

FFEE«jitof «ifllQi! wnie See Fign-. D*l-i *19 
Artnglcn Awi . $| J#nwiq. N¥ 1 1 7 W Qf phOM Ml- 
^nanyliiTW l S0C-36r i*5m, mrianM^ Al9 



$ 1 ° a *« 4,000 

wDDdworicifig items in the 
detlnsltive snurcebooii. 

Stnd yagr Jiao Usdey lo: 

CONSTANTINE'S 

HBiF Eflaicheaiot fiowf 
eo 5 n M NY 10441 



BOY DIRECT 

FREE Whaleule Catalog 

CusEom Cues and Cases 

CDRNHUSKER 
BILLIARD SUPPLY 

1519 ''O'' S tree I 

Dapi:. 3 

Lincoln. ME WbO0 

1-800-627-888^ 
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NRI can show you how 
to make money 
repairing small engines! 



Ihere't opportunity for the man who 
can service mowers, garden tractors, 
c no in HVif ovTDOsrsii moptflif 

motorcycles, snowmobiles. . . 



Thcte jUC ^0 million small engines .:muj 
shcrc . Hid uLUiv nr waiting feu qualified; 
icrvnertlffci Eu fix them N'RI can give you Thf 
training yltii need to lj.*Fi m on this opportunity, 
and you kam j r home in tout spare lime , 11 
yoat convenience. 

Includes 5 HP Engine, Power General ur 

You kim by dain^ with NRI' 1 huiiis-on" 
mining. NW'v Master Count revh you a 
brand- rtrw } HP Tecum vh rngine eh wank on. 
Plus a fxywrr ^jriiirfamE . whirh gimennes enough 
I^DhvqIc AC to top your h*Hwe going during 
nuEP^n arrive you ponablc power for weekends 
ind vauiians. You leim el> diagnose problem!, 
rune up and adjust, even iear down for valve and 
ring jobs And you [ triming in.du.dn prafw- 
iiuEla] tods likr all inductive tachometer, vdlt- 
ohm meter. lOEiiUe wtrnch, vaJvr spring and rung 
COffipftWr*, complete wrench vcl. and mote 
■ill Hi equip you f ot Imiiachg and cvunjrtg, 

Choice of Two Courso 
MRT* Biair Course puts special emphases 
ufl lawn ajiJ galtlcn eqmpttieril. leaches yuu the 
theory and pra Lfkr of ignLtMsn, lubrications, 
cooling, and waning system*, In 30 "bhe-ihe" 
Lessons conmvn iff on- one subject ar a nme i<? 





Ice you move at youi own pace, give you greater 
flinty aJid f Jtmmng. 

The wne teaching ceehniqiis give ymt 
advanced training on ihr ^5-fesson turner 
Louisr. . .itiuning m die irpwr wid ienrking of a 
wide range of other mofup including gfneratCWS . 
industrial equipment, even motoiryrles. You 
learn l:u sctvttf electrical systems. rrammiKions, 
clutches, power uke-offs, and inure 

Exclusive Eactocy Training 

AJ though not required for graduation, 
your Master CdufJc Jtkdudcs Ere intensive days 
of ppESoftai (laming at the Tceumsch Factojy 
Benue School;. Hete. you'H work wiih master 
technicians and mnnurrora. getting first-hand 
ripcrmftc in SubfniEi Jik-r soiid-itatt l tum%, 
rransmuvinfM and rnnualei, engine reurdown. 
two and four cycle carhorcinrE ou^nern i henry 
troubleshooting, and more. AIL designed to 
pKpwrycHi hrnm 

Send for Free Giidug 

Find pue for yourself how much NR 3 
training can do I cu you Send for rlre free cutting 
with ill ihe faeta. deK-tipStonjol each lesson, 
and fxiory tasuniEtgtUtEiculurti. No salesman 
will (ill. Cki waned on your future inky! If 
coupon has been removed, write |o NK3 

Schools, ^039 U&'iiconun 
Ave , ^aihtngion, 

PC2OT16. 



Mean 



Schools 

Hh DJunnniOnq 



m 



3®3SW«5«insMi Avmw, NW 
Wasilinaten, 0 £ 



Wo F l I give you lomocrow. 

F%n&H-msTi rr* Ifta cuin \vx cjtiAcg 
I ham checked. I undcratHrid there line 
LiblinmiOfi NO SA LESMAN WILL CALL 




PSmMEhg 

r frr Cflrailrnr>nfl Hefr^ttwl k^h I. 
H+rW.ng Caines hdudfifl ScUm 
Tte^W^ 

r Mwim C«VW 

□ *p&mrx 5$nrtcmfl Gmi» 



D CofTtfPtinicaUt™ Eiewomci 

G rV.AmtiaViW; Smfmfl 
r Compum t»Klrof*?s -ndiKl^fl 
N'cibcnmpulens 

Q LUL^SflUllirt} [iirbe 



5im| 


tPUue prlnl5 


A a* 


A4dnu 


DtyFSIatfl/Zlp 

acj jwIiiu m nit: PwHMiaJ ran ZiLtJt Ccujkl 1 




1102-046 



YES YOU CAM! 

— mikE Slfl.OO in $ 30.00 an hour! 

— wort lull lima or part time, nghl al home. 

— npariRe a CASH buiineu where 90 ( ol entry 
d 01 lam CASH PROF IT f 

>^'il'II Nf j ee I you a I KE h Uk-limc Scxurlii 
Facl Kj l — \t hi E i t kt-i-p wi i\\ rim A 1 1 i it an 

— eFuli pvfh yixi iFk j details o n hclnyi ynur 
tmn Ixa^ with a bilvy-Eklww Full-str\icc 
Saw and I th d Slurpi-mn|« Slnrp 

YFlS YOU t_AN hjvt- Liidfpt-ntk L cKC sincl 
naukt^cMN,! money Biie ytitj hitvi it? VVRfTT 
N( I VC to pt_t yiMir FK 1-1 I ik rmir 
Sft urity Fad kil 
Mail eFil 

ol mjKJii bettm 1 

FREE 

LIFETIME 
SECURITY 

, ^ Frtcricrr 

■ I nxl 1 1 m I ■ 

hjfll 1 Fq|UlLlbll M Dip I 
linm CilY Nb Mt£D 




FflllV Hilia* IrnHm 
ilfll Enfliblr Rt flip! tWU 
Ki^nGirr Ua 

T£ 5. 1 wlffl to knaw mere * F'feise msii nr^ 
FRtE Ltftlime Security Fjct Mr 
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BE A PROFESSIONAL 

LOCKSMITH 



% 



Earn money In yott^ 
spare time or even 
run your own 
locksmith ihopl 

T>am Al home wtih rhe wifii- 

nal LDcksmjthing Irani utr.u* 
es rillle as 5 months you can 
Iflhr care or Etie demand in 
your commuolly lur pri?rets- 
smnal IrKlfimilhj 
Lam while learninf , tew! 
ki it tr w weeks, youil have 
Ihe lennw.how ifMnake m-nn- 
ey chan^ng liK’ki, nuking keys, simfiN- inii.sl l.iln mh. 
Lean by doing 

tolumllhina EiFtilUle'i l-nsted ind prrjvenuLelhihJ 
nuke* il eoiy for yrui in le^cn. E^irh le ison ii rutly 
illuHraled and yeni Wilrk wills prurnijrirul Imih .«ni| 
materials sent In ym* with the ctJunc . . . even an elec- 
Irk k-n y rrutchine eqtupnhsnl i h.i i ymi will h-r Lixin-n 
in ynur nim locksmith sh^p 
Caah in on l he gmwLrg nrc4 for tacktfnllhp 
Yciu ll Find lockjmdhing wiirk all nrmmil yrju And. 

with ynur Diploma a> .1 skilled: H*hirr I.ik-JiciylIiIi, 

yciiill Marl cashinR in tm your money making ikallb. 
Grl I he rxdtKn| profit EicU by mail . . no talea- 
n*n will ever call, Mali the coupon today. 

rniwiMS'ewj »nn 

LOCK JM IT H IMG INSTITUTE 

l£4HICAnfaiut Eki¥P Ldllr FplEs, N J 0T42I 

lDCksiSi™i«q 1 wTwijti" *1 

j 1*10 Crir.lvrwil Dt*.t L^il. W*f>n I miitflB I 

. Rl FAEt B vSH rtFf CaJ^FE &*X HLffff . 

1 U LOUEMltHINfi 

I ntMH CABii-a rocrjtm IlI l 

1 4fl!ilinrn I : IribririlP Af4|uilin^ r : rirwililin 

1 n |jrgd Inmlipplun f" \uWnrm □ Unrflmf 

Vwfaf tv r iu. Ilia M ill h j r< il ■ 1 ! i p-rv* ■ I [t! lulimimur 



CjFilnm 

V’li-J I IlffJ’r i HllIlK- i.Mi F ur ^>-^k.rr| 

UrF. hj^iH h H.IJIH- ■smirtln OMn-fU i 

auL.^fftm-illKr ^rlrlps-iiliiin lifrrd 



long-te rm c ar tests 

f( 'uNtiniu rf /'rtjjjj I 

car. Chrysler, as you'll recall, recent- 
ly acquired AMC, and ivill he market 
ingsome Renault vehicles in the U,S- 
La utter the Jeep/Eagle nameplate* So, 
hitsi year's Renault is this year's Ea- 
gle. It has all the bizarre French 
touches like the horn button in the 
turn signal wane l along with the head' 
light switch, guaranteeing that you'll 
honk the hurra every time you turn off 
the headlights. The suspension is 
typically French as well, with soft 
springs and plenty of travel. Roads in 
France near Renault's proving 
grounds must be nearly as bad as 
Manhattan's West Hide Highway, be- 
cause we found that the Medallion is 
capable of hurtling ah mg I he edge of 
the Big Apple without losing its com- 
posure t leaving a wake of irate, 
hr ju n d ng Lax i 1 I ri v ers. 

So, we've come to regard the Me- 
dallion aw a pretty nice car. and find 
ourselves 1 (Hiking forward to driving 
to a it it of ot her places besides just t he 
king-term parking lot at J FK airport. 

With a ha.se price of $ Id, 479, our 
Medallion cowl $12 p 847 delivered* 
with auto transaxle, a/c, cassette ste- 
reo, cruise control and power door 
locks .— Mi ke Allen 

Dodge Grand Caravan 

Front-wheel drive makes a lot of 
sense in minivans, for several rea- 
sons, The whole idea of a van is to get 
the most interior volume for the least 
exterior, anti the packaging econo- 
mies of fwd reinforce that. Secondly r 
rwd vans tend to be rather skittish 
over rainy nr snowy roads unless 
they're laden, and fwd eliminates that 
problem as wdl 

Dndge'si Grand Caravan is a prime 
example of both principles at work. 
Fitted out with acres of glass and 
seating for seven adults, there hasn't 
been much we haven't been able to get 
into the interior. That includes more 
than seven adults, full-sized couches, 
and in one instance, a Corvette motor 
in a crate. Removing the tvvu rear 
seats is as simple as flipping a lever 
and sliding them forward. The from 
seats in our van Were power adjust- 
able about nine different ways, and 
remarkably comfortable and easy to 
get into and out of. 

Because of Lhe front-wheel drive, 
the overall profile is low, making for a 
low F floor and a short step up into the 
interi or. Fu e l mileage on the tumpi ke 
was near 22 mpg, dropping to 18 or so 
commuting through heavy traffic. 
Earlier versions of the Caravan came 

with a ihfiditer. inline Four, but Lhe 
new U. (Mjter V6 delivers 126 hp, 40 hp 
more while actually improving EPA 



mileage 1 mpg. There's enough 
torque to actually spin the tires in 
Drive away from a traffic light, im- 
ressive for a vehicle with fwd and a 
eavy front weight bias. Traction in 
poor weather is still ampl e even with a 
heavy load sitting next to the lift-up 
tailgate. 

Servicing Lhe engine will be a flat- 
rate mechanic's nightmare, but sim- 
ple items like checking nr changing 
the oil, or replacing a bell will be pos- 
sible. Changing the plugs is another 
story r so be prepared to do that task 
by Brail le^ 

Base price of the long- wheel base 
Grand Caravan is $1 2,502. Delivered 
with the popular equipment package, 
alloy wheels, auto ti*an@ and V6, rear 
de frost/ wiper, a/o, pow'er door locks* 
power windows and seats, heavy- 
duty suspension, tilt wheel* and op- 
tional full-sized spare, it came to 

At $680, the Vfi motor is welt Wurth 
the price, and Chrysler says. you can 
pullu4tHH-pound trailer. Grand Cara- 
vans are 1 -Mi in. longer than the regu- 
lar Caravan, and will hold the requi- 
site 4x8 plywood sheet whim the seats 
are nut. Regular Caravans are not 
only shorter, but just narrow' enough 
to require angling the plywood over 
one wheel well. 

The optional heavy-duty suspen- 
sion doesn't feel especially taut, mak- 
ing this a good choice for a vehicle to 
be used for daily commuting; rattier 
than just fora work vehicle. The inte- 
rior is nice enough to takes date out to 
dinner in, ton, 

Ho far, we like the Grand Caravan a 
lot. Our only complaint is the wind- 
shield washer fluid warning light 
blinking furiously after only about a 
cupful of fluid has been used. We cov- 
ered il with tape as an expedient. 

— Mike Allen 

Olds Calais 

Thinps are chanpinpat Olds, Bland is 
out. Performance is in. And the differ- 
ence this new climate has produced in 
the Cull ass Calais is remarkable. 

The heart of any car's excitement 
quotient, of course, is its powerplant, 
and at Olds these days that means the 
new- Hi- valve Quad 4. Installed in the 
Cutlass Calais, it lends spice to a 
package that was once all vanilla — 
along with the capability of dishing 
out a few surprises in the light-to- 
light traffic game. 

We were impressed with this 
change in the character of the Calais 
when we First encountered the Quad 4 
last summer, and out respect for this 

new engine grows as our experience 
with it mounts. The Quail 4 Calais is 
capable of O-to-60 acceleration in the 
8-second bracket , and is responsive 



across a broad operating range. 

It also delivers good fuel economy, 
even when piloted by enthusiastic 
drivers in free-for-all traffic (that is, 
New York City), Over our first couple 
thousand miles with the car (l960,3 r 
to be exact), w T e averaged 25.5 mpg. 

Though we picked the car up at 
Olds headquarters in Lansing. Michi- 
gan, most of this mileage was accumu- 
lated in the New York metropolitan 
area, which makes the mpg count 
quite impressive. 

On the open road, the Quad I does 
even better. We saw a little more than 
fiO mpg on the trip back from Lansing, 
and w’ith this sort of average the car's 
fuel range is more than 850 miles. 

While its power characteristics are 
excellent, even when compared to its 
many Japanese competitors, the 
Quad 4 has drawn some criticism for 
noise. So far* we re of two minds on 
this question, The engine's growly 
blend of intake and exhaust sounds 
will please those who appreciate mu- 
sic made by fine sporting machinery. 

On the other hand, the combination 
of Quad 4 and Calais chassis sets up a 
peculiar resonance that can become 
intrusive in freeway cruising. GM is 
working on Lhis idiosyncrasy with its 
N-car fleet (Calais, Buick Skylark, 
Pontiac Grand Am), and it isn't ex- 
pected to be a problem in other Quad 4 
applications — the '89 Cutlass Su- 
preme, for example. 

Our Calais is a member of the new 
Olds Internationa! Series family, 
which is the division's top-of-the-line 
sporty trim level. That means 5-speed 
gearbox as standard equipment, 
BBS-tookalike wheels with 215/60 R- 
14 Goodyear Eagle GTM tires and a 
generally stiffer suspension setup. 

It also mean* a moderately spiffy 
gray doth interior with plenty of com- 
fort /convenience goodies (AM/FM/ 
cassette stereo, a/c, leather- w rapped 
wheel, power windows, remote but 
nonpower mirrors, power seat ad- 
justments^ 

The bucket seats provide adequate 
lateral support and are reasonably 
comfortable its all-around use P but the 
Calais and its cousins from Buick and 
Pontiac can't be called roomy. 

On the other hand* fit and finish 
quality in our Calais aeems exception- 
ally good. The seams match up nicely, 
the wine metallic finish i$ satin 
smooth and we have yet to encounter 
any squeaks or rattles. 

The Olds Cutlass Calais isn't what 
you’d cal! inexpensive. It bases at 
$10,530, and the International Series 
starts at $l3,fi95. which includes the 
Quad 4 as stand aril equipment (it's a 
$600 option on other editions). As 
equipped, our Calais stickers at 
$1 4 , 985, — Tony Swan 
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$100,000 Refunds 

From U.S. 



One letter mid million* 11 F dollars, 
ci hi Id hi' your*. The money is sitimg 
there wailing for you Could you use a 
share of the hundreds of millions of 
dollars Of govcmmcnl refunds wailing, 
for you 7 A c^li windfall ihui has 
S2fii h 00U >000 lidded even, year All you 
have lo do to get this cash .surplus is 
send off nne Idler lo ihe address I give 
you That's right. I his sear reclaim 
SZKH.GOO.fKK) frsmi u special office in 
the fcderul government housing 
department 

This huge poE of money is growing 
l>y S28H.0ftO.OWI every year and is 
waiting fur people like you |n tEaim it. 
It is your right for living in America, 
ynu don't even have lu be u citizen to 
collect this re fund . Due m recent regula- 
tion changes in the federal govern mens 
ihis money must be dispersed, but only 
if it is claimed. You could he making 
hundreds of thousand* of dollars this 
y ear jusl hy sending off one Idler i«i 3 
special office in the federal govern- 
ment housing depart mine, A Idler That 
U so easy to write because I tell you ex- 
actly what lo say. 

I absolutely guarani uc you will never 
fuid an easier method ol making money. 

I nm going to show yon hlep by Mep 
how you cun get huge refund checks 
rnmi Uncle Sum and all you have lo do 
is send one letter You arc only one 
postage stamp from thousands of dollars. 
These arc genuine refund checks from 
1 he federal government housing depart- 
ment I even show you what ici put in 
1 he Idler. what could be easier than that. 
Ef you can lick a stamp and scribble an 
address, the money is yours. 

Hundreds of millions m refunds arc 
wailing for you at the federal govern- 
ment housing department. Hundreds of 
millions of dollars are wail mg for eligi- 
ble people and very lew are claiming it. 
If you live nr have lived in ihe United 
States then you could be eligible for a 
refund You don't even have lo be an 
American citizen to gel hold of ihi* cash 
wind tall. One letler and you could he 
very rich. Thai's right. mi II ranis of 
dollars from Uncle Sant could be yours 
hluigine gelling your pockets Muffed by 
Uncle Sam by this litlie known method 
of gening refunds from the Government 

I am going to disclose to you one of 
the greatest money making secret of 
this century. It is an amazing method of 
making money that requires little or no 
effort. Uncle Sam's loophole thus adds 
S2H8 ,000.000 lo 1 he ptil every year 
could make you a millionaire anil all you 
have tt> do is send one leltcr to ihe 
govern menl address I give you Ar last 
you could be rich beyond your wildest 
dreams For just sending off one Setter to 



a special government office, 1 will reveal 
to you. 

]| is absolutely incredible thuf one 
letter could do so much. Until recently 
H couldn't, Lhen Uncle Sam passed new 
laws regarding Ms cash surplus refund 
policy. Only because of this will you be 
able to capitalize m this government 
loophole. Jump tin this opportunity to 
make 1 1 tones with this new government 
housing refund program 

Vers little is known almm this hidden 
govern menl loophole. Only recently has 
the Federal government made a ruling 
that this money is lo be returned lo 
American residents Because oE thh Ril- 
ing. an office k set up 10 administer jEI 
refunds of a huge p<M of hundreds of 
mi II inns of dollars every year. Would 
you 1 1 k l? 10 help this office und make 
some big money in the pit^ess Hits 
special housing office is where I will 
Jireet you 10 .send your letiur 1 give you 
■Hl- address and show you cscaclly whal 
to has in your leiier, Ynu will never see 
an caster way lo make money m your 
life, I absolutely guarantee <l 

Not only arc vshj eligible for the 
government refund but if you lire not. I 
Show you how In gd u Finder's fee 

to deliver this money to isomconc that is 
eligible for a re Fund. Thai L s hundreds 
upon hundreds oi millions ot dollars 
walling lo go buck to the American 
residents. Countless numbers of 
American* are dun ihi* money 3 
guarantee lhat the nne letter you send to 
the goveminem will indicate that sottjc 
people on your block arc due a refund. I 
know 1 his because uccordrng in y 
g&vernmem survey countless numbers of 
people in your neighborhood are due 
thousands ol dollars in refunds. Thins 
percent of the pot is S mil F C H HI . UCK ) 
waiting fnr you in tinder's fees. 

Hundreds of millions is waiting lor 
you S288.ITO fc £HJ& is added to this jk>i 
every year You are just one letter away 
from riches beyond your wildest dreams. 
That is all it lakes. One Idler lo ihe 
government ugenr* r direct yuu to. J 
even tell yuu whai lo say in rht letter. 
The govcrruTiem does the rest of the 
work For ynu. I absolutely guarantee you 
will never find tin caskr way to make 
money. What could he easier than sen- 
ding off one letter and becoming 



$1,000 FREE 

^iiu will receive S I ,tXXJ e< pressed h> }imii 
home guaruniiCL-Li I mm me if you cun prove to 
me th.N numerous pi-niple Uva uw b tlu* systeat 
haven't nude thousands of ikollars easily" I am 
so confident [lull my system ciuuld make you 
money I hat I am olienng you Ihh Si ,M00 FRFF 
il you can pmvc me wrong. 



thousands liF dollars richer? 

This cash windfall is waiting for you 
All you have to do is send off one letter 
to Uncle Sam E give you Lhe special 
address iind even show you how to wme 
lhe unique letter. Whuil could he caster 
The only thing sou have to do is to glue 
the stamp and. to uddress the outside of 
the envelope. If you do this you are 
going lo he hundreds ol thou Minds or 
dollars richer 




Hundreds of thousand* of dollars for 
mailing one tetter, 



Here’s Proof 



$22,850 

Simv t ptm tiu'.f'it lj 1 itt xtiiefc i hst 1 r rrcmirtf 
a trtiiii iff S2- .K50 io finder \ /re*. TYmri vuir 
fitr Iywt Ttmr and rjftfrt 

Sean J., ( A 

Under 21 

flf'EffPT rnfrlv Mtitr Ttn'lhtHt. ftHif ffUUTth UtfH, i 
Mm deeply in tfrhl After using ycur methi^t t 
Me Ur pur ji// aft hfj h iSi'P.l mid hmv 
tmvtt'X i>i i spOFP. .-Iir first f n’^.i .vtr-pp* at , rltu' 
in in? mvr 21 Yvirr ttmfuttf rs .■- \u h un rain 
fitniMf fhttt 1 Oiytfrw it *uht Jjj tf I not Me ttr 
L ft on* mi jjirrtfrtr tf J2..W-I u n'rci. 

Tim K. r It. 

- Williiim Krrlti Dept. 015P 

Ztflii Kli'tchrr Pkwy., Suiti 1 NJfl 
® F'i t djiKi. UA 
| Deer Hill. 

Send me >1 hut LUtiJJltig uh mt\ nukcr 1 m ilv: cun 
iSmi'fl II nukes lit [Ih'uui'HtH.^il J^^lljn CdiMlj h> lu'-t 
I ■■vliJii'ii: mM l'IM ktlL-l V'.'u v>- 1 IE lc 19 nlc u4ij| Il> \j> 

. Ifl rk- ItflL 1 ! VhJU Hill L'VLTI hjL'k Kvl Up Vi llh 

I Til ‘ Sl.lHHI tiiurunloc" nvnlninril in I h i-. ml II [ 

| uni di -.-.ji i -.iiL'd ftiili in ml semi rnj, n *we\ kjKk 

I t“ nit 

1 On Ihdt t NWS here in SI 2.9$ 

I N'anic ^ 

I Atkina 

_ m 

I Suit Zip 

| Lhjc we liI I Sis Ijrpc |edlj|C. [4n< jhU 'SI " 

( ki time jMri of the ihiptun^ lsims 
C iMnynphr ©Rill tioih NSfi 

L J 






